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Editor’s Note: This paper is intended as a review of the 
changes which occurred and the developments introduced in 
the glass and allied industries during the past year, and also 
as a brief forecast for the coming period. In addition to the 
numerous periodicals and journals consulted, information 
was solicited by circulating a questionnaire to a number of 
administrative executives, research heads, and production 
men in the glass industry. They were asked to submit their 
opinions and factual data concerning the latest develop- 
ments in line with their companies’ policies in connection 
with the release of such information. To the many who 
cooperated, the majority of whom preferred anonymity, 
both the author, and THE GLAss INDUSTRY express their 
grateful appreciation. Any particular success achieved will 
be due in a large measure to their contributions. 


Tre problems presently facing the entire glass industry 
are those of attempting to maintain normal production, 
complicated in many cases by shortages, etc., and at the 
same time fulfilling or preparing to fulfill defense order 
contract obligations. The view has been expressed by 
certain responsible leaders in government that a strong 
civilian economy with maximum freedoms is just as es- 
sential for preparedness as an enlarged military establish- 
ment. This will no doubt be tempered by imposed alloca- 
tions and restrictions, and the preparedness program is 
complicated by a continuing boom-like demand for civil- 
ian goods. This has led one commentator to predict that, 
barring the outbreak of a full-scale shooting war, we 
should have both guns and butter by 1952. However, 
government restrictions will probably amputate most of 
the butter because of direct allocations and high excess 
profit taxes. 

Here’s the way several people view the business situa- 
tion for various branches of the glass industry. The first 
answer is given by the year-end statement of the Ameri- 
can Glassware Association. The $250,000,000 volume, 
maintained for the last three years, should possibly be 
exceeded for 1951 in this field of tumblers, stemware, 
table, kitchen, and cooking ware, lighting glass, scientific 
and industrial ware. The industry will produce normal 
lines and also add special types based on requirements 
of the military in World War II. The demand for glass 
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cooking ware should become stronger because of short- 
ages of metals. The Association forecasts a total of 
75,000,000 employed in the United States in 1951 and 
plenty of payroll money. The only dim view is taken 
concerning hand-made tumblers, stemware, and scientific 
glass due to uncertainty of imports and low protective 
tariffs. 

The demand for all flat glass products was unprece- 
dented in 1950, and one major manufacturer has already 
shown a 25% increase in volume over 1949. The indus- 
try should be permitted to level off in 1951, however, 
with an announced 20% cut in automotive production, 
and reduction of the number of non-farm construction 
units from 1.3 million to 0.9—L.0 million in 1951. How- 
ever, the demand for colored and specialty structural 
glass continues to be high, and the opinion has been ex- 
pressed that more glass be channeled to home furnish- 
ings and the mirror trade in addition to development of 
metal substitutes and supplying defense contract material. 

The glass container field experienced a year more suc- 
cessful than 1949 by 19% increase in total volume. Pre- 
dictions that this volume increase should be maintained 
have been made in view of the defense limitations on the 
use of critical metals. 

A labor spokesman, representing the glass industry 
workers, went on record as saying that the majority of 
union locals were satisfied with their gains up to the 
fall of 1950, but there was at present some restlessness 
evidenced in view of an anticipated price-wage freeze 
and higher taxes. He also predicted a shortage of skilled 
mechanics (glass blowers) in 1951, and called consid- 
erable attention to the lack of protection of the American 
hand-made glassware industry against imports due to 
the low tariff restrictions. All in all, he predicted a good 
year for labor with full employment in 1951. 

Exemplifying labor’s participation in the industry’s 
efforts to hold and increase its markets, with firmness of 
purpose, albeit humorously, the 104-year old AFL Glass 
Bottle Blowers Association during the year launched a 
red hot publicity campaign in Zanesville, Ohio, against 
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‘the invasion of paper milk containers and stopped the 
invasion in its tracks. 

The wildcat soda ash strike of late summer, 1950, 
caused nightmares for many purchasing agents, plant 
managers, production superintendents, and technical men 
throughout the industry. Apparently the strike was of 
short enough duration that shipments of most all items 
were maintained by dipping into stocks on hand, and 
production rates were back to normal at the end of 
October. 

The remainder of this discussion concerns scientific 
and technological aspects of glass. However, in the event 
that any reader is interested in military requirements, the 
following three books, previously publicized during the 
year, list 55 military procurement items in the country 
and what each buys. 


1) “Follow Me, a Guide for Selling to the United 
States Air Force”, Commanding General, Air 
Material Command, Wright Field, Dayton, Ohio. 

2) “Selling to the Navy”, U.S. Government Print- 
ing Office—15¢. 

3) Purchased Items and Purchasing Locations”, 
Army Procurement Information Center, Penta- 
gon Building, Washington, D. C. 


Also, a consolidated daily list is published giving all 
items on which the military is asking bids. 


Production of Glass 


Several new and worthwhile developments are worth 
reporting concerning batch materials and handling. A 
patent was issued for a master batch weighing device 
which conveniently weighs a composite number of ingre- 
dients directly into one hopper for mixing. Several steps 
were taken to insure free flowing of bulk raw materials. 
A new limestone has free flowing characteristics, less 
fines and unloads quickly and borax, boric acid, and 
sodium nitrate were shown to be made more resistant 
to caking by adding .25 to 114% of 325-mesh pumice. 

A new grinding medium was introduced: cylindrical 
non-metallic denser ball-mill media grind substantially 
more material than balls in an equivalent time with less 
contamination. Continuous dust precipitating equipment 
was developed which does not have to be shut down while 
being cleaned. A new rubber-lined pump is available 
for handling large quantities of an abrasive slurry. 
Pressurized water is fed into the gap between the impel- 
lor and side plates. 

Two methods of batch charging are worth discussing. 
A Dutch patent was issued for a refractory batch-charg- 
ing pipe placed vertically above the melt to replace the 
doghouse. Material moves downward through the pipe, 
sinters on leaving the pipe, and does not dust before 
reaching the glass and submerging. In a study by Rus- 
sian glass technologists, the values of the specific surface 
of the charge were determined in relation to the melting 
area. It was found that the best charging methods were 
(1) small heaps and (2) longitudinal layers with breaks. 

A Russian device was described for saving 4% of the 
heat input of a glass furnace. The batch enters the fur- 
nace along an inclined refractory wall and is preheated 
by radiation and exhaust gases. Recently, melting fur- 
naces have been described which are square-shaped to 
present the least surface to heat loss. These are, of 
course, necessarily adapted to the type of production 
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which is usually small, about 50 tons per day (20 ft. 
square). To date, no large scale applications have been 
made. 

Concerning electrical melting, although there are only 
a small number of electrical glass melting units in the 
United States today and no electricity is used in high 
capacity container or plate furnaces, there is much that 
is interesting about this development. One paper de- 
scribed the study of a unit in which electrical melting 
showed a higher per cent of ware packed, justifying 
almost completely the higher cost of melting. The elec- 
trical conductivity of the melted glass varies in direct 
relation to the temperature produced so that electrical 
input measurements give the heat condition more accu- 
rately in some cases than pyrometer readings. Results 
of a Russian research were reported in which auxiliary 
electrical heating of glass in a Fourcault channel reduced 
rejects and devitrification. Water-cooled metal electrodes 
were used which drew 110-127 volts and 450-600 amps. 
The most comprehensive work on electrical melting was 
published by Peyches in 1948." 

A previously unknown reason for bubbles in glass was 
reported in a German journal. A reduction was shown 
whereby the use of arsenic-containing cullet and sulfate- 
containing batch resulted in the stubborn formation of 
gas bubbles at 2380°F. The same reaction was not ob- 
served in glass which was below the refining temperature 
because the high viscosity impeded the evolution of gas 
bubbles. 

Reports of tank design changes were reported in a 
Russian paper. It was found that right-angled corners in 
enlarged cooling sections of a furnace may cause stagna- 
tion and devitrification. The insulation of. these corner 
walls is undesirable. Chamfered corners were preferred 
in a cooling section. Right-angled corners were satisfac- 
tory in the melting section but it was found advan- 
tageous that the width of the cooling section be the same 
throughout. 

The wider use of fusion-cast refractory tank blocks 
in the melting and refining ends has developed the need 
for better balancing in the other parts of the furnace 
structure. The refractoriness and durability of the port 
construction, regenerator crowns, and, in some instances. 
top-course checkers, are being improved by the use of 
various types of bonded mullite brick. Borosilicate and 
special low-density glasses are now being melted in fur- 
naces using zircon flux block and, in some cases, fur- 
naces completely zircon-lined, including superstructure. 
have been built. 

Many steps were taken toward developing automatic 
control equipment for glass tank furnaces. Control of 
temperature, air-fuel ratio, and pressure is generally suc- 
cessful if used properly. Tank-level control devices were 
patented. Automatic controls should make the operator 
more important and not replace him. It is believed by 
some that all industrial control will approach that of 
the electric power industry which is completely run 
automatically by instruments. 


Hollow-Ware and Bottles 


There were two significant improvements in this 
branch of the industry. Both were in methods of testing. 
The first concerned redesign of an impact testing machine 
for bottles and jars in which many factors which caused 
variable results were eliminated. The device has been 
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used with strain gauges and an attempt has been made 
to actually simulate service conditions. It is to be used 
by container producers and users, and should fulfill a 
definite need for standardized test apparatus for bottles 
and jars. 

The second is the improvement of a pressure testing 
device for bottles to provide increasing pressure incre- 
ments to 40 p.s.i., 3-second duration each, until failure. 
This is a change from the old machine which tested a 
lot of bottles at a given pressure and evaluated the num- 
ber of failures. This device, as well as the impact tester, 
is intended to provide standardization of plant measure- 
ments. 

In connection with both these devices, it is fitting to 
mention statistical quality control. Brewery and drug 
packers have employed statistical methods in setting 
specifications and have used the specifications in accept- 
ing ware from the glass manufacturers. Also the 
A.S.T.M. in 1950 adopted a fourth specification for bottle 
manufacturers which concerned sampling procedure. 
Dr. J. H. Toulouse, Owens-Illinois Glass Company, has 
given the above infomation on quality control and has 
shown how the impact and pressure testers can help both 
packer and manufacturer. 

Concerning quality control in general, Dr. Toulouse 
was of the opinion that there had been more applications 
of quality control in glass in this type of customer 
acceptance sampling rather than in actual production 
control. The facts of quality control became available 
to many during 1950 through extension of local sections, 
institution of courses, etc., and it is believed that there 
is much room for further use of this tool in the glass 
industry for actual process control as in the automotive 
and other industries. 

Also, a process was developed for cleaning and descal- 
ing glass molds using sodium hydride with complete 
absence of attack on the base metal. 


Flat Glass 


During the year the flat glass manufacturers continued 
to answer the demands of the automotive stylists for 
larger areas of glass for windshields, back and side 
lights. Windshields with deeper bends and closer dimen- 
sional tolerances were produced. Several patents were 
issued during the year for use of materials placed be- 
tween sheets of glass for bending to secure better con- 
trol in the bending operation. Also, several patents were 
issued for methods and apparatus for controlled heating 
of dielectric materials in sheet form, and engineering 
improvements were made in straight-line laminating 
processes. 

Recently, announcement was made of a development 
which stands to provide the passenger car operator and 
occupant with several integrated benefits. It comprises 
a bent, laminated windshield into which has been incor- 
porated a graded shading, bluish-green in color, and 
extending from driver’s eye-level and darkening slightly 
toward the top of the light. Basically, the windshield is 
composed of a bluish-green tinted glare-reducing glass 
which transmits more than 70% of visible light, and at 
the same time excludes the greater portion of both infra- 
red and ultraviolet light. To this has been added the 
shaded portion, which is incorporated into the plastic 
interlayer used in laminating the windshield. 

Models of several makes of cars have recently ap- 
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Fig. 1. Laminating a one-piece shaded, glare-reducing wind- 
shield. Courtesy Libbey-Owens-Ford Glass Company. 


peared with this type of windshield incorporated, and 
in a few models, a full one-piece curved windshield is 
provided, with the right and left sides swept back as far 
as is possible to permit completely uninterrupted wide- 
angle vision. Figure 1 shows the processing of this one- 
piece windshield. 

The shaded windshield is usually installed together 
with the glare-reducing glass in the rest of the car win- 
dows. For the driver, looking through the windshield, 
eye-fatigue is substantially reduced by the glare-reducing 
glass alone in conditions of bright sunlight or during 
seasons when snow is on the ground. By including the 
shaded portion, the objectionable outside visor is elimi- 
nated without cooking the forelegs of front-seat occu- 
pants, and optical clarity is permitted at normal eye- 
levels, with excessive overhead glare being eliminated. 
The other occupants of the car are afforded a comforta- 
ble glare-free view of passing scenery, and fading of the 
car upholstery is reduced. 

The use of this bluish-green tinted glass alone for its 
heat-absorbing, glare-reducing, and non-fading proper- 
ties was extended greatly during the year to applications 
in glazing factories, schools, hospitals, and laboratories 
where any of the specific properties are required. 

A glass with a thin metallic oxide film which conducts 
electricity, already well-known for its applications in de- 
icing and defogging, is being pressed into service for 
other uses. Radio, radar, and television equipment may 
be successfully shielded (by wiring to ground) against 
interference with a desired signal caused by stray radio 
frequency radiation such as that produced by fluorescent 
lighting fixtures. Either the set or the radio room win- 
dows may be shielded. 

The electrostatic and electromagnetic charges which 
are set up in glass as a dielectric often cause false indi- 
cations in sensitive meters and radar screens. By using 
the conductive coating correctly grounded, the spurious 
changes are eliminated and the benefits of transparency 
are maintained. The maximum size with a uniform coat- 
ing now available is of the order of four by five feet, 
making possible its use for radiant heating purposes. By 
selective application of the coating, surface reflection 
may be selectively controlled for any desired application. 
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Other potential applications include use as a de-wetting 
bathroom mirror for shaving immediately after a hot 
shower, for answering the closely controlled temperature 
requirments of cold-frames for stimulating plant growth, 
and for maintaining constant temperature conditions in 
chick-brooders (heated by the sun in the daytime), and 
tanks for tropical fish. Recently, what is believed to be 
the first picture of the under side of an egg during fry- 
ing, was taken through the transparent glass and film 
while the current was applied. 

An outstanding adaptation of flat glass for use as 
a heat collector was described at the Columbus meeting 
of the American Institute of Chemical Engineers. It is 
a device intended for heating interiors and is installed 
in a roof to capture radiation from the sun. Partially 
blackened glass plates are mounted like shingles with 
intermittent air spaces, and protected by a clear cover- 
glass to eliminate dust. The glass converts direct solar 
radiation (0.3 to 2.2 microns) into long wave heat radi- 
ation (5 to © microns) for which it has low transmis- 
sivity—that is, the heat has no ready avenue of escape. 
Air passed between the plates, however, takes away the 
converted heat energy by conduction, and may be circu- 
lated to supply heat to the dwelling. 

It is claimed that a unit has been designed to supply 
60% of the heat for a home. This seems like a step 
in the right direction since the sun supplies the U. S. 
daily with energy equivalent to burning 150 million 
tons of coal and most of this energy is wasted. 

The use of double-glazed units expanded during the 
year. Smaller units are being made available in stand- 
ard sizes for use in casement and double-hung windows. 
This enhances the effect of the larger solar-heating win- 
dows by permitting both sizes to be used together, the 
smaller ones allowing entry of summer breezes, and 
eliminating the need for storm sash. During the year, an 
increase was made in sizes of the all-glass double-glazed 
units available. 





The Atom 


A subject of vital interest but nebulous to the average 
glass technologist is atomic energy. Since it is vital yet 
so little is generally known, an attempt has been made 
to gather a modicum of information concerning it. 

Possibly the most important application to glass would 
be use of atomic energy for melting. Mr. Gordon Dean, 
Chairman of the Atomic Energy Commission, has esti- 
mated an elapsed time of 15 years before any such 
possible use and estimated that in three more years he 
would be able to give a more accurate answer.’ In spite 
of its ominous portents in the form of the bomb, atomic 
energy offers much to the hope of rapid research prog- 
ress in many fields. The AEC now sells radioactive iso- 
topes at production cost to several hundred research 
centers which are equipped to handle them safely. 
Atomic energy has also been hailed as the most impor- 
tant development for use in scientific investigations since 
the invention of the microscope. 

Several important applications have been made to 
glass. Radioactive isotopes have been used to study 
thermal diffusivity of glasses, to measure activation 
energy in structure studies, and also employed in surface 
chemistry studies which may eventually permit tests for 
cleanliness and uniformity of surfaces for a variety of 
materials in addition to glass. 
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Fig. 2. Unit in which radiation-type burners have been 
adapted for annealing television tubes. Courtesy Sela: 
Corporation of America. 


Also, a series of glasses has been developed which 
absorb radioactivity in the form of slow neutrons and 
their efficiency has been expressed by the ratio of their 
absorption compared to that of cadmium. 

An enterprise dedicated to uncovering constructive 
peacetime uses only for atomic power is represented in 
the University of Michigan “Memorial Phoenix Project” 
—Phoenix being a mythological bird which symbolizes 
life arising from its own ashes. This is a $65,000,000 
project and now has many investigations underway. 


Glass for Illumination and Television 


Significant strides were made during the year in the 
uses of glass for illumination. Described in /lluminating 
Engineering was a successful development of the phe- 
nomenon of electroluminescence.’ Light is produced in a 
condenser unit, referred to as a luminous capacitor, 
which consists of a phosphor dispersed in a dielectric 
material, and enclosed by plates of metal foil on one side 
and electrically conductive glass for transparency on the 
other. 

Light is emitted on application of an a.c. potential and 
a maximum practical surface brightness of 20 foot- 
lamberts is possible. Not much heat is generated, and the 
practically unlimited uses include clock faces, instrument 
panels and dials, and toggle switch plates (connected in 
parallel in the switch) for the home. The invention will 
be ideal for luminous ceilings; in fact, it will actually be 
possible to purchase light by the square foot! 

Any illumination of this type may be easily and 
smoothly dimmed to extinction by reducing the applied 
voltage, and maximum brightness is instantaneously 
reached upon application of the a.c. potential (d.c. 
doesn’t work). The life of a typical lamp has not been 
fully determined, but some now have been in use for 
thousands of hours. The color of light emitted varies 
from yellow-green at 60 cycles to pale blue-green at 3000 
cycles, although there is no color change with varying 
voltage. In their present form, the luminous capacitor 
units reach constant light output after about 50 hours’ 
aging, and have their most effective light output at 300 
v., 3000 cycles. 
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In other lighting developments, many installations 
were made during the past year, of luminous ceilings for 
public buildings, sales rooms, and private homes. The 
present units, which are white plastic egg crate louvers 
up to 48” square, are hung from the ceiling just below 


' fluorescent tubular lights. Acoustical problems are han- 
| dled by installing the proper tile on the ceiling above the 


lights. Promotion of the use of photosensitive glass in 
which has been developed a diffusing egg crate pattern 


' was made during the year. 


Extension of the use and efficiency of recessed troffer 


illumination in homes and buildings was such as to 
_ create additional volume of flat glass products. The 


recessed troffer luminaires require more complete inte- 


_ gration with the architectural and structural design than 


any other lighting system. 

Another significant milestone was passed in the mar- 
keting of a lamp for infrared cooking which can be 
mounted directly in the stove unit to replace the electric 
coils.* Employing the use of 96% silica glass, the lamp 
yperates so as to cook by radiation of heat directly into 
he food. The bulb life, maintenance, and efficiency 
sarallel that of a metal coil unit and a red colored 96% 
silica glass plate covers the bulb as the stove top unit, 
preventing spillage from dirtying the stove and absorbing 
98% of visible light. A red glow permeates the cooking, 
making the unit quite spectacular in appearance, which 
should promote the sale of glass cooking ware. In addi- 
ion, this particular lamp without the filter presents a 
compact, efficient and light weight unit for outdoor light- 
ing for sports, filling stations, etc., and experiments for 
other uses are still under way. 

Other lighting improvements geared to the 80 billion 
kilowatt hour yearly sale of electrical power include the 
following: a new white diffusing silica coating on the 
outside of lamp bulbs which appears the same as etching; 
additional uses of the ceramic-color-decorated lamp bulbs 
to include additional colors for merchandising displays 
and insect deterrent lamps; non-toxic phosphors for 
fluorescent tubes; germicidal lamps to ionize air and 
dispel static charges of moving machinery; pressure 
operated electrical shut-offs for explosion globes; and 
extension of planned lighting programs for the home to 
produce lessening of brightness contrasts in cooperation 
with furniture manufacturers. 

Recent announcement was made of a low wattage 
(800) flaming mercury vapor arc lamp only 1/3 of an 
inch long but reputed to have 14 the intensity of the sun’s 
brightness. This lamp is intended for application in im- 
proving the quality of film telecasts, making possible 
safer airplane “blind” landings and measuring heights 
of cloud ceilings. It is also finding use as concentrated 
ultraviolet source. Much engineering work is being done 
but little progress made on the night driving problem 
which involves a conflicting requirement of maintaining 
proper visibility without production of glare. One other 
remaining unanswered problem is the adaptation of home 
lighting units which would improve outlet systems and 
eliminate cord-stringing, especially for wall units. 

Glass for television reached “field day” status as sev- 
eral new producing plants were constructed although late 
reports hint at curtailment on output of tubes and sets 
in preference to radar and other electronic equipment. 

A unique adaptation of radiant burners was made in 
the annealing of television tubes (see Figure 2). This 
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annealing unit has represented savings in glass shrink- 
age, floor space, and fuel energy. The heating is coordi- 
nated with the conveyor system and reduces annealing 
time from 30 minutes regularly required to 12 minutes 
for a 16-inch tube. It is easy to provide proper heat dis- 
tribution in the lehr to accommodate varying wall thick- 
nesses in the television tubes, and there is little waste heat, 
since whatever radiation is transmitted by the glass tubes 
is converted to heat energy by a graphite coating on 
the walls. 

The production of assorted gadgetry to enlarge, by 
magnification, the viewing screen, included liquid-filled 
plastic bubbles and the well-known wafer-thin plastic 
lens, but the merchandising of these met competition 
from enlargement of the actual tube size. In fact, ar- 
rangements have been made possible by the use of a 
26-inch front surface mirror to provide a televised pic- 
ture 15 x 20 feet. 

Many units were made during the year using the black- 
tinted tube face in both round and rectangular tubes. Use 
of this glass is intended to retain the appearance of pin- 
points of light in the brightest part of the image as pin- 
points, and prevent star-like shining. Of course, a pro- 
tective facing of laminated or tempered glass covers 
every television tube for safety purposes. 

The two rival color television systems are battling in 
the courts. One employs a mechanical, rotating color- 
separating device which limits image size; and the other 
is completely electronic, employing fluorescent materials 
sensitive to various color wavelengths. Whichever wins, 
ample use of glass parts is assured. 

In connection with television viewing, an excellent 
report was made of a year’s research which included the 
comparison of intensity of television screens with that in 








Fig. 3. This glass fiber reinforced paper tape is used to 


replace banding on shipping cartons and _ containers. 
Courtesy Owens-Corning Fiberglas Corporation. 
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a moving picture theater.’ Since the intensity of illumi- 
nation of the home television viewing screen is from 10 
to 20 times brighter than that on a moving picture 
screen, additional light is, of course, needed in the room. 
But it was found that the most satisfactory non-discom- 
fort-producing surroundings were provided by back-light- 
ing at the rear of the television set. By maintaining back- 
ground intensity approximately equal to that of the 
darkest portions of the television picture, eyestrain is 
lessened, reflections of other lights are eliminated from 
the tube face and the eye is permitted to occasionally 
leave the picture and stray to the lighted background. 
Since quite a spectacular effect is produced in interior 
lighting by this method, it could be improved even fur- 
ther by placement of a large glass vase or object on top 
of the television set which will be quite strikingly illu- 
minated from behind. 


Color and Decoration 


The emphasis on production of color and usiig color 
to help sell were continued at an appreciable pace during 
the year. Although the trend toward color in product 
designing was expected to be held up in the future by 
civilian production curbs, it was expected to continue 
certainly after the war threat when controls would be off. 
It will be worthwhile here to discuss recent developments 
and their significance. 

Attempts were made to coordinate color with interiors 
and insure proper matching and also proper selection of 
colors and designs for the particular part of the country 
in which the ware is to be marketed. In addition to the 
recently introduced water mount decals for which no 
burn-off period is required, a series of thermo-plastic 
silk screen printing vehicles were put on the market. 
These require mixing of color and vehicle at the source, 
a thermostated metal screen, and careful burn-off, but 
permit ease of application of several colors by silk 
screen, allowing more novel and intricate designs and 
hence better sharpness of line. The material is applied 
to cold ware and immediately sets up. 

A patent was issued for application of ceramic color 
labels to ware coming from a forming operation prior 
to annealing. The label is in a decomposable organic, 
plastic. The requirements are, of course, good glass 
quality, a good forming operation, and prevention of 
checking of the ware. 

Recently marketed was a new automatic container dec- 
orator for application of ceramic labels on round ware 
up to one full quart size at the rate of 60 per minute, 
making runs of 50 gross profitable. 

A completely new decorating medium was introduced 
in the year in the form of an organic finish for glass. It 
is now available in forms for spray or squeegee and 
matures at 475°F. after 15 minutes’ curing. Pure opaque 
white, black, and transparent colors are supplied, and 
must be mixed. Many decorating units are now using 
this type of decoration to augment their regular deco- 
rating practice. The finish has excellent adherence if 
properly applied and should be an economical applica- 
tion for one-trip bottles, lamps, etc. Both adherence and 
color retention when exposed to mild alkaline solutions 
—water, acetone, alcohol, and fruit juices—are good, al- 
though the finish will not stand prolonged boiling in 
water. 

The final word relative to glass in decoration is the 
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extension during the year of the use of decorative glass 
paneling to augment lighting and functional decoration 
in dwelling and commercial architecture. We are slightly 
behind our Continental cousins in our progress in this 
mode of decoration, and there is still room for much 
enhancement with glass used as a decorative structural] 
material. 

In a gesture of service, the magazine Stained Glass, 
published by the Stained Glass Association of America, 
has published during the year a list of every significantly 
important stained glass window in America by States, 
listing the designer, church, and city in which located. 


Glass Fibers, Plastics, and Silicones 


The march of glass fibers has continued with the 
expansion of the number of processes creating usable 
products by processing fibers and by lamination methods. 
A Dutch patent was issued for a leeched borosilicate fiber 
to produce a porous absorbent product or a non-porou 
soft, pliant staple upon reheating to 600°C. which i 
more heat-resistant than asbestos and may be used in th« 
insulation of wires. A process was also patented by 
which fibers assembled in a haphazard arrangemen 
would produce a resilient glass fiber mat. 

During 1950 new fiber glass products introduced in- 
cluded perimeter insulation for slabs of homes without 
basements, acoustical ceiling board for establishments 
with large ceiling areas, pipe line outer wrap to protect 
underground pipe from corrosion, and screen print 
drapery materials. An illustration (Figure 3) shows the 
strength of paper tape reinforced with fiber glass yarn. 

Fine-fibered wool, light in weight and possessing high 
acoustical and thermal values, is now being used in most 
passenger automobiles and as thermal and acoustical 
insulation in construction of almost all commercial air- 
liners, military, and private planes. 

U.S. Rubber Company has developed a straight line 
continuous process for rubber impregnation of glass fiber 
to produce sheets. Other fiber glass laminates include 
a low-pressure laminated 2-inch diameter translucent pipe 
for weak chemicals and foods. This pipe may be easily 
welded. Also marketed was a low pressure laminated 
currugated sheet material used in internal construction 
for office partitions. 

One of the newest uses for silicone resins is in con- 
nection with fiber glass in the form of a rubber-like semi- 
vulcanized coating for glass tape. It is made up as a 
pressure sensitive tape for use on motor windings and 
other electrical equipment (see Figure 4). It cures to 
form a temperature-stable (—70 to 500°F.), void-free, 
moisture-proof, and oil resistant dielectric protecting 
coating with high thermal conductivity. 

The remarkable silicones were first conceived 20 years 
ago when two erudite scientists set out to bridge the 
chemical gap between the low temperature plastics and 
ceramic materials. The result has been a group of prod- 
ucts good as electric insulators for surface treatment of 
glass and ceramics, temperature stable rubbers, defoam- 
ing agents, polishes, water repellents, rubber and plastic 
mold release agents, and constant viscosity oils. Recent 
silicone developments in addition to the coated fiber tape 
include a new car polish, a rigid fiber glass laminated 
structure offering superior thermal properties, lubrica- 
tion for hot metals to prevent adherence of glass, and a 

(Continued on page 90) 
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HEAT PROBLEMS IN THE DESIGN 
OF GLASSWORKING MOLDS 


By W. GIEGERICH 


Translated from Glastechnische Berichte, June 1950* 


Abstract 

On the basis of plant observations and measurements on 
zlassworking molds, the thermal processes involved in cool- 
ng of glass, heat storage and heat transfer to the surround- 
ing air are considered in detail, and some practical conclu- 
ions drawn concerning the choice of mold dimensions, 
particularly in relation to the following factors: absolute 
emperature of inner wall of mold, heat loss of glass, 
remperature fluctuations on inside of mold, air cooling, wall 
thickness of mold, incrustation of inner wall, and materials 
or molds. 

Owing to the extreme multiplicity and occasional irrecon- 
cilability of production requirements, no ideal mold design 
is possible. However, among the various requirements, and 
i terms of specific conditions of production, a satisfactory 
ompromise should be sought. 

Contents: Preliminary Remarks; General Processes of 
Heat Propagation; Cooling of the Glass in the Mold; Heat 
Conduction through the Wall of the Mold; Storage of Heat 
n the Mold; Conduction of Heat to the Surrounding Air; 
Practical Conclusions; Summary; Bibliography. 


Preliminary Remarks 


The designing of a glassworking mold, because of our 
insufficient knowledge of flow processes in glass and of 
heat propagation in a mold, is one of the most difficult 
engineering problems in the production of hollow glass- 
ware. In practice it is nearly always impossible to deter- 
mine the optimum form of a mold except by empirical 
methods. It is therefore not surprising that this problem 
has not received detailed treatment in the literature. Prob- 
ably the field of mold design contains untapped resources 
for increasing output and improving quality of hollow 
ware. In the following exposition, an attempt will be 
made to discuss some of the heat-engineering problems 
involved in mold design. In view of the difficulty of even 
approximate solution of these problems, the present work 
must be regarded as a mere essay, shedding perhaps some 
light upon the intricacies of the subject from the author’s 
own subjective approach. 


Introduction 


Heat propagation in glassworking molds involves a 
number of clearly distinguishable sub-processes: a) Upon 
contact with the wall of the mold, the glass is cooled, 
thus effecting a stiffening and solidification of the outer 
crust of the mass or product in the shape determined by 
the mold. b) The heat lost by the glass in the course of 
this cooling process is conducted outward by the wall of 
the mold. c) During contact of the glass with the wall 
of the closed mold, the mold is heated, to be partially 
recooled upon opening of the mold; this alternate heat 
storage and heat loss takes place in rhythm with the op- 
erating cycle of the machine. d) The surface of the mold 
in contact with the outside air gives off heat to the latter. 
To accelerate heat transfer, the molds are externally air- 
cooled; the result is a distinctly localized cooling effect, 
which, however, must be largely equalized and distributed 


* Translated through the courtesy of Owens-Illinois Glass Company. 
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Fig. 1. Temperatures in glass blank and wall of mold. 


Ordinate: Temperature in °C. 
Abscissa: Wall thickness of mold; 
clear diameter of blank. 


by the time it reaches the inner surface of the mold. 
This equalization is accomplished solely by the wall of 
the mold itself. 

The thermal requirements to be met by a mold are 
therefore manifold. Heat must be withdrawn from the 
‘glass to ensure formation of a solidifying crust; the in- 
ner wall must store up heat so that the inevitable sudden 
cooling of the glass will not be excessive; and, finally, 
the effect of the external cooling required to maintain 
this thermal equilibrium must be equalized within the 
wall of the mold. A consideration of these processes in 
terms of a schematic diagram of the temperature condi- 
tions in a mold at the beginning and at the end of a cycle 
(Fig. 1) will serve to point up these manifold thermal 
requirements. 


Cooling of the Glass in the Mold 


The heat exchange is initiated by the cooling of the 
glass upon contact with the inner wall of the mold. For 
the temperature movement during the cooling and work- 
ing of glass we have the results of two mutually com- 
parable published investigations. Boow and Turner meas- 
ured the cooling of masses having a weight of 85 g, dur- 
ing marvering, for white and colored glasses, at the center 
and on the surface, by means of thermocouples and ra- 
diation pyrometers; and Halle, Preston, and Turner meas- 
ured the cooling of glass in externally insulated crucibles 
holding 120 g of glass, at the surface and at a depth of 
2 cm, by means of thermocouples. Both sets of data, in 
part, are plotted in Fig. 2. Also, for comparison, the 
graph shows the mean glass temperatures measured by 
the author, by means of a partial-radiation pyrometer, on 
several bottle glasses during fabrication. These values 
are marked off by the shaded area. The extent of cooling 
of the glass in machine fabrication, as we see, lies about 
in between the cooling in open air and the cooling in a 
crucible. While each of the two investigations revealed 
substantial differences between white and colored glasses, 
practically no divergences among glasses of different 
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Fig. 2. Temperatures of glass during working. 
Ordinate: Temperature in °C. 
Abscissa: Time in sec. 

Shaded area: Temperature of glass in 
machine fabrication 


colors are to be observed in the present case of actual 
fabrication. The diagram also shows the difference be- 
tween the cooling of glass in roughing and in finishing 
molds. 

From these observed temperatures of the glass blank 
(Fig. 2), it is seen that the glass is cooled by about 30°- 
70°C. upon contact with the roughing mold and by about 
150°-250°C. upon contact with the finishing mold (these 
values refer to common white and colored bottle glass). 
If we take the weight of glass and external mold area 
in each case, we find that per square meter of outside 
mold surface, the rate of heat loss to the outside air is 
about 7,000-22,000 kcal/m*hr in roughing molds and 
about 30,000-65,000 kcal/m*hr in finishing molds. 


Heat Conduction Through the Wall of the Mold 


Condition of heat through the wall of the mold re- 
quires a temperature gradient between the inner and 
outer surfaces. This gradient can be calculated from the 
familiar laws of heat conduction, and is plotted in Fig. 3; 
for a rate of 1,000 kcal/hr per m? of outside mold sur- 
face, as a function of the thickness of the wall and the 
outside diameter of the mold. For the rates indicated 
above, this shows that in cast-iron glassworking molds 
the difference between the two wall temperatures may be 
as much as 160°C. 

Measurement of actual wall temperatures is an ex- 
tremely difficult problem. Observation of temperature in 
the moving molds of fully automatic machines proved all 
but impossible, and attempts were therefore made to 
measure wall temperatures in the fixed molds of semi- 
automatic machines. Three techniques of measurement 
were employed; inner and outer surface temperatures 
were measured by means of “Thermocolors” and by 
means of surface pyrometers, and temperatures within 
the wall were determined by means of built-in metal- 
licably connected thermocouples. In spite of the use of 
extreme care in all of these measurements, the results 
obtained must be regarded as mere rough approxima- 
tions. The most reliable data appear to be those deter- 
mined with the junction firmly connected to the material 
investigated. As approximate limiting values from nu- 
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merous observations, the following temperatures (in de- 
grees C) may be given for the conditions in question: 





Roughing Finishing 
Molds Molds 
Inside (facing glass) 300-500 450-580 
Outside 140-220 200-300 
Temperature difference through wall 50-160°C. 








These observed temperature differences are in agree- 
ment with the numerical considerations offered above. 

Heat conduction through the wall of the mold may be 
quite drastically affected by incrustation of the interior 
of the mold due to lubricant residues, and the extent of 
this effect can be estimated. If we consider, e.g., a rough- 
ing mold of 140 mm outside diameter and 42 mm wall 
thickness, then at an inside temperature of 500°C., with 
clean inner wall, the heat flow becomes about 20,800 
keal/m?hr. But if such a mold has a residual incrusta- 
tion on the inside, then, assuming equal outside tem- 
peratures in view of the extensive equalization in the 
wall itself, we get the following: 





Inside Wall Temperature (°C.) 


500 
500 
500 
514 
528 
521 
542 (Conductivity 0.10) 
(For simplicity, this calculation was based on the 


assumption of a plane wall with outside temperature 
480°C.) 





without incrustation 
0.1 mm graphite 
0.2 mm graphite 

0.1 mm carbon 

0.2 mm carbon 

0.1 mm oil 

0.2 mm oil 


(Conductivity 100) 


(Conductivity 0.15) 





The true value probably lies somewhere between the 
conductivities for graphite and carbon. The example 
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Fig. 3. Temperature drop in wall of mold per 1000 kcal/ 
m’hr rate of heat conduction. 

Ordinate: Temperature difference A, in °C. 
Abscissa: Wall thickness § of mold in cm. 
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vig 4. Temperature conditions of heat storage for cast iron 
molds. 


Ordinate: Distance x from surface facing glass; 
§-5m amplitude of temperature fluctuation in % 
Z Time 
T Length of cycle 
Z/T Time as fraction of length of cycle 
x Distance from inner wall 


shows the great importance of uniform distribution of 
lubricant film and proper choice of lubricant to ensure 
satisfactory distribution of the glass and uniform surface. 


Storage of Heat in the Mold 


The periodic temperature fluctuations on the inside of 
the wall of the mold likewise have a decisive effect on 
the surface quality of the glass. If for simplicity we 
consider the periodic heating and cooling in terms of an 
infinite plane wall—an entirely permissible assumption 
in practice—the temperature conditions can be computed 
by the usual physical laws. The movement of tempera- 
ture in a mold with respect to time is plotted in Fig. 4, 
subject to these assumptions. The wall temperatures at 
various points of the cycle are plotted against a coefficient 
determined by wall thickness and length of cycle, from 
the line t/T = 0 at the beginning of the cycle to the 
line t/T = 1.0 at the end of the cycle. For convenience 
in use, the relationships among the said coefficient, the 
period and the distance from the surface facing the glass 
are plotted in an auxiliary diagram at the bottom of the 
figure. It turns out, in general, that the periodic tempera- 
ture fluctuations vanish rapidly with increasing distance 
from the surface in contact with the glass; in fact, as 
separately plotted in Fig. 4, e.g., for a period of 30 sec- 
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sults, we can find the 0 0 20 
limiting wall thickness Periodendauer T in s 
required if the periodic 
heat exchange is (to 
be) totally absorbed 
by the wall. The val- mold in cm. 

ues are shown in Fig. Abscissa: Period in T sec- 
5 in terms of the pe- . onde, 

riod. If, e.g., a mold nach Bild 4: From Fig. 4. 

has a capacity of 200 

bottles per hour, the period is- 18 seconds and the 
limiting wall thickness is 2.8 cm; at 360 bottles per 
hour and a period of 10 seconds, this wall thickness 
becomes only 2.1 cm. The faster the machine is run- 
ning, the thinner the wall of the mold may be chosen 
for purposes of heat storage. In this connection the 
absolute amplitude of temperature fluctuations on the 
inner surface is also of importance. It may be de- 
termined from the rate of heat storage, and is plotted 
in Fig. 6, where the temperature amplitudes on the 
inner wall of the mold are expressed as a function of 
the mean wall temperature and the rate of operation. 
We see how differently the roughing and finishing molds 
behave, because of their differing ratios of mold area 
to glass area and differing glass-exposure times as frac- 
tions of the total periods. The absolute temperature 
fluctuations are likewise greater the lower the speed of 
the machine; the temperature oscillations increase sub- 
stantially with increasing temperature, and may assume 
values up to + 40°C. for an inner wall temperature of 


600°C, 


JO 


Fig. 5. Limiting wall thickness 
for heat-reservoir effect. 
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Fig. 6. Periodic fluctuations of temperature at inner wall 
of mold. 


Abscissa: Average inside wall temperature. 
Roughing molds. 
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The heat stored in the mold as a whole depends on the 
weight and capacity of the mold. On the basis of pro- 
duction observations, we obtain the following somewhat 


simplified example of the heat economy of a roughing 
form: 





Data 


Weight of glass 570 g, weight of mold 27 kg. 
Surface area of mold casing............ 
Surface area of closures and inside 

i cade ea tedansshb as é 844 cm? 





1164 cm? 


Period 14.4 sec, 250 bottles per hour, as follows: 
Time during which mold is closed 
Time during which mold is open 


eeeeeee 


4.5 sec 
9.9 sec 


Heat Economy During Initial Period (Mold Closed) 


Lower heat content of mold............. 1350 kcal 
Plus heat loss of glass................. 10.6 kcal 
Minus heat loss of casing............... 2.0 kcal 





1358.6 kcal 


Heat Economy During Final Period (Mold Open) 
Upper heat content of mold............ 1358.6 kcal 
Minus wall losses of casing 4.4 kcal 
Minus wall losses of liner 4.2 kcal 


Upper heat content of mold....... 


| 


Lower heat content of mold 1350.0 kcal 
(All heat data refer to 1 period, or 14.4 seconds.) 





The example confirms the known empirical fact that 
the mold itself represents a very large heat reservoir, 
compared to which the remaining items in the heat ex- 
change are comparatively small. In addition, the nu- 
merical example shows that a comparatively long time is 
required to heat a heavy mold, owing to the small heat- 
loss of the glass. The amount of heat content and the 
weight of the mold would appear to have no direct effect 
on the heat economy itself, provided the heat given off by 
the glass is sufficient to compensate the inside and out- 
side wall losses, which presupposes that the successive 
intervals of elapsed time are exactly equal. If this is 
not the case, the large quantity of heat stored in the mold 
must be drawn upon to restore equilibrium. 

In the wall of the mold, the quantity of heat entering 
during the period of contact with the glass is greater the 
greater the temperature fluctuation on the inside (Fig. 6) ; 
the conductivity, specific heat, and specific weight of the 
mold material; and the mold area and period. The heat 
equation, “heat given off by glass equals wall losses of 
casing plus wall losses of liner”, demonstrates the sig- 
nificant fact that the inner wall temperature is greater 
the less heat is given off to the outside air (small surface 









Rate of Propagation of Temperature Fluctuations 





Speed, Period, In cast-iron In glass, 
bottles/hour seconds mold,mm/sec mm/sec 
150 24.0 2.3 0.21 
200 18.0 2.4 0.25 
250 14.4 3.0 0.28 
300 12.0 3.2 0.30 
350 10.3 3.5 0.33 











area of mold) and the less the wall thickness for given 


inside dimensions. All of these quantities stand in linear 
relationship to the inner temperature. 

In estimating the heat stored, another factor is the rate 
of propagation of the temperature fluctuations. This 
affords a measure of the cooling of the glass: 

The rate of propagation in the glass is only a fraction 
of that in the cast-iron mold. This is the reason why the 
surface of the glass cools quickly upon contact with the 
mold, while the interior may remain red-hot and fluid. 


Conduction of Heat to the Surrounding Air 


In addition to the heat loss of the glass, conduction 
and storage, we must give closer consideration to the 
transfer of heat to the outside air. As previously stated. 
molds must transfer heat to the environment at a rate of 
about 7,000-65,000 kcal/m*hr, referred to the external 
surface area. 





TABLE 1 


Coeflicients of Heat Transfer from Molds to Outside Air 
(Total heat transfer equals convection plus radiation. ) 








Mean 
wall-air 
tempera- 
Outside ture 
Air wall differ- Total coefficients 
velocity w, tempera- ence t, of heat transfer, 
m/sec ture t, °C. a kcal/m*hr, °C. 











calm air 
500 38 
Outside diameter d 
of mold, m 
0.1 O12 O14 0.16 0.18 
100 60 48.8 46 43.7 418 40.1 
200 110 52.1 49.4 47 45.2 43.3 
w=—10 300 160 57.7 54.7 52.4 504 48.5 
400 210 66.6 63.4 61 59 57 
500 260 75 715 69 67 65 
100 60 71 67 63 60 59 
200 110 75 71 67 64 62 
w= 20 300 160 81 77 73 70 67 
400 210 91 86 83 80 77 
500 260 100 95 91 88 85 
100 60 89 83 77 75 72 
200 110 94 88 83 80 76 
w — 30 300 160 100 94 90 86 82 
400 210 lll 105—S «101 96 92 
500 260 121 114 109 105 ~=# 101 
100 60 104 98 92 88 85 
200 110 109 103 97 93 89 
w= 40 300 160 117 110 105 100 96 
400 210 128 =121 1146~=Ss 111 106 
500 260 1399 = ss« 13) ia. me. MS 








If, by way of approximation, we assume a temperature 
difference of 300°C. between outside wall temperature 
and outside air, we have heat transfer coefficients of the 
order of 25 to 130 kcal/m*hr °C. (for comparison, we 
may mention that for wall losses in glass fusing furnaces 
the coefficients of heat transfer are between about 15 and 
50 keal/m*hr °C.). These surprisingly high coefficients 
of heat transfer in the case of molds are not too difficult 
to explain. If we take Schack’s estimates for a single 
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vertical tube in calm undisturbed air (Table 1), we find 
at once that the coefficient of heat transfer is directly 
proportional to the temperature of the outside wall and 
the air velocity, and inversely proportional to the outside 


diameter of the mold. If, e.g., we consider a given mold 
of 140 mm outside diameter, Table 1 gives us the follow- 
ing coefficients of heat transfer: 





Outside wall Total coefficients 





temperature, Air velocity, of heat transfer, 
x m/sec keal/m*hr°C. 
200 10 47 
400 10 61 
200 20 67 
400 20 83 





In this example, a doubling of the temperature pro- 
duces an increase of 27% in the coefficient of heat trans- 
fer, while a doubling of the air velocity results in a rise 
«f 40%. The heat transfer coefficients represent aver- 
«ges over the total surface area of the mold, the condi- 
tions of transfer being locally diverse around the outside 
cf the mold. Where the cooling air strikes the wall, the 
heat transfer coefficient is greater than at points farther 
:emoved or on the opposite side. 

The temperature field on the outside wall resulting 

rom this irregular cooling effect is largely equalized in 

the interior of the wall, so that there is practically no 
measurable local variation of glass temperature. If 
we take the conditions of the preceding example (see pre- 
ceding section), we can compute the approximate wall 
temperatures as follows: 





Wall temper- 








ature, °C. 
In- Out- Heat flow, Mean cooling of 
side side kcal/m*hr blank, °C. 
Low cooling- 
air velocity, 
w = 45 500 480 20,800 1065-65 = 985 
High cooling- 
air velocity, 
w = 100 500 455 43,500 1065-150 = 915 
The example appears 


to confirm the assump- 
tion of constant inside 
temperature for pur- 
pose of calculation. The 
temperatures in the 
highly conductive wall 
remain practically un- 
changed. But then we 
see that a doubling of 
the external heat re- 
moval may reduce the 
mean temperature of 
the blank by about 
70°C. In view of the 
change in viscosity of 
glass in this range, such 
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Fig. 7. Some basic air nozzle 
arrangements for molds. 
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a temperature reduction is by no means negligible. In 
practice, molds are generally cooled by means of simple 
cooling tubes or hoses of 40 to 60 mm diameter, with 
special nozzles. According to static measurements under 
the operating conditions in question, the resulting air 
velocities lie between 25 and 35 m/sec; a changed air- 
velocity may produce entirely different conditions with 
respect to heat transfer. The arrangement of such air 
nozzles varies greatly. Some typical basic arrangements 
are shown in Fig. 7, but the number of possible com- 
binations is very numerous. The air emerging from the 
tubing strikes only a small portion of the wall at the 
high velocity mentioned. The airflow against the wall 
can be visualized by means of threads in the airstream. 
A diagrammatic analysis of some flowlines is shown in 
Fig. 8. For like air velocity, the distribution increases 
only slightly with increasing distance from wall to nozzle, 
while inclined nozzles throw the air against a somewhat 
larger area. These exploratory observations underscore 
the necessity for effective temperature compensation 
within the wall, as well as aerodynamically correct de- 
sign of nozzles, to ensure uniform cooling effect. 


Practical Conclusions 


The foregoing considerations have afforded some in- 
sight into the thermal processes in glassworking molds, 
but they are insufficient to determine the exact design of 
a mold, and we are therefore as yet largely dependent 
upon empirical methods. (It would be desirable for 
these preliminary notions to be elaborated into more ex- 
act formulations in the course of the work of the tech- 
nical committees of the DGG.) However, some general 
principles of practical design may now be inferred: 

(a) Absolute Temperature of Inside Wall. The sur- 
face and thickness distribution of the bottles will be bet- 
ter and more uniform the hotter the mold. The only 
upper limitation consists in the tendency of glass to stick 
to the metal wall above a certain temperature—about 
550°-650°C. for bottle glass in cast-iron molds. The in- 
side temperature of the mold will be higher the less the 
air cooling and the less the wall thickness of the mold. 
With increasing rate of production, owing to the short- 
ened length of the cycle, the temperature of the mold 
increases. This is particularly true of finishing molds; 
hot finishing molds with dull red-hot internal surface 
produce a smooth, brilliant glass surface. 

(b) Heat Loss of 
Glass. The roughing 
mold does not have 
the function of re- 
moving a maximum 
of heat from the 
glass—this could 
readily be accom- 
plished by increas- 
ing the airflow and 
the wall thickness— i 
but of withdrawing 
heat as rapidly as | 
possible at the sur- 
face, so that a rigid “00 
crust will form. 
Rapid heat removal 
will be more readily 
effected the greater 











Fig. 8. Cooling air flow for molds. 


Nozzle diameter 60 mm. 
Mold diameter 165 mm. 
Air velocity 29.5 m/sec. 
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TABLE 2 


Summary of Practical Considerations Governing Proper 
Design of Molds 


Means 





Material 
Temp.- Heat- 
Conductivity 


Lubrica- 


Speed Wall Cooling tion 





High inside temperature 
Extensive removal of heat from 
glass 
Rapid removal of heat from 
glass _ 
Reduced temperature fluctuation 
on inside 
Extensive heat storage for vari- 
able rate of production (man- 
ual) slow 
Limited heat storage for uni- 
form rate of production (ma- 
chine) 


thin slow good —_ 


thick fast good high 


fast good —_ 


slow _ 


high 


high 


fast _ 





the conductivity of the material of the mold. Thus cast 
iron is superior to steel in this respect. For the finishing 
molds, these considerations are less valid, because what is 
wanted is rather a more intensive general cooling of the 
product because of danger of loss of shape after removal. 

(c) Temperature Fluctuations on Inside of Mold. 
Functionally speaking, it would be desirable to keep 
these fluctuations as small as possible to permit a high 


tions are greater the greater the heat transfer from the 
outside of the mold; i.e., the more air cooling, the higher 
the inside temperature and the higher the wall thick- 
ness. They likewise increase substantially with the rate 
of production. 

(d) Air Cooling. The external heat loss is decisively 
affected by the air cooling. For a given mold, the mold 
temperature is almost exclusively determined by the cool- 
ing and the rate of production. Generally speaking, the 
heat loss is greater the thicker the wall, the higher the 
air velocity and the higher the wall temperature. Finally, 
the arrangement and design of the cooling nozzles is 
important, and affords numerous possibilities of adjust 
ment. In general, the tendency in glassworks is to us¢ 
more air cooling than necessary, to eliminate the dan 
ger of adhesion cracks, though always at the expense of 
the appearance of the product. 

(e) Wall Thickness of the Mold. In general the 
ideal temperature distribution in a mold is a uniforn 
temperature drop from inside to outside in the blank o1 
bottle, throughout the cross-section at all levels. The 
wall temperature of the mold on the side towards the 
glass decreases with increasing wall thickness, but e 
thick mold, because of its weight, will store more heat 


average temperature. However, the temperature fluctua- (Continued on page 91) 





Table 3 


Principal Dimensions of Some Older Types of Molds. 





Beer bottles 
0.7 


Water bottles 
0.7 


Wine bottles 


0.5 0.7 1.0 


Capacity, liters: 1.0 0.5 1.0 


Average 





a) Roughing molds 

Outside diameter, mm. ........ 

Total height, mm. ............ 

Wall thickness, mm. .......... 

Weight, kg per kg of glass .... 

Weight of glass, kg 

Surface area of glass, cm?” 

Surface area of mold, cm? 

Surface area 
seams, cm? 

Surface area, glass plus faces of 
mold seams, —— surface area 
of glass* 

Surface area of mold, —— surface 
area of glass 


130 
265 
43 
46.5 
0.58 


130 140 
277 285 
47 16 
43 
0.7 


130 
265 
44 
43.7 19 
0.8 0.55 
286 306 332 265 
1164 1295 1335 1164 
of faces of mold . 
558 628 


140 
310 
48 
42.9 
0.7 
338 
1460 


140 
320 
47 
43.7 
0.8 
364 
1500 


160 
325 
58 
57 
0.7 
367 
1720 


130 
325 
42 
66.2 
0.8 
374 
1420 


46.7 
49 


636 564 714 722 642 670 


2.96 3.05 2.90 3.12 3.10 2.91 2.80 2.72 295 


4.07 4.23 3.97 4.38 4.32 4.12 4.43 3.80 4,14 


Finishing molds 

Outside diameter, mm. ....... 

Total height, mm. ........... 

Wall thickness, mm. .......... 

Weight, kg per kg of glass .... 

Weight of glass, kg. .......... 

Surface area of glass, cm? 

Surface area of mold, cm? 

Surface area of faces of mold 
seams, cm? 

Surface area, glass plus faces of 
mold seams, —— surface area 
of glass* 

Surface area of mold, — surface 
area of glass 


165 
282 
46 
65 
0.58 
458 
1395 


165 
315 
42 
60 
0.7 
512 
1540 


180 
390 
46 
56 
0.8 
674 
2080 


165 
282 
46 
69 
0.55 
424 
1390 


165 
315 
41 
60 
0.7 
604 
1470 


165 
300 
42 
56 
0.8 
568 
1520 


167 
387 
+4 
64 
0.7 
763 
1910 


165 
350 
39 
60 
0.8 
740 
1720 


43.3 
61.5 


584 660 904 574 598 558 752 690 


2.28 2.28 2.34 2.34 1.98 1.98 1.97 193 2.13 


3.03 3.0 3.07 3.28 2.43 2.67 2.48 2.32 2.78 





* Surface area of glass plus faces of mold scams really means internal area of mold when opened. 
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THE NATURE OF THE VITREOUS STATE 
By IVAN PEYCHES, Director of Research 
St. Gobain Glass Works, Paris, France 


TRANSLATED FROM SILICATES INDUSTRIELS, 1950 
By F. W. PRESTON 


PART Il 


How is a structural instability to be interpreted? 

Let us imagine, to simplify matters, two neighboring 
doublets oscillating freely under the influence of thermal 
azitation and on the point of exchanging a covalent bond 
hen this thermal agitation has diminished below the 
level of bonding energy. If the cooling is rapid, the 

reezing-in” of their respective positions may virtually 
i:ke place while the positions are not favorable for bond- 
ing to occur. The two doublets form an unstable struc- 
ture. Any cause which is capable of raising locally and 
tcmporarily the energy of the one or the other sufficiently 
to permit once more a modification of their respective 
orientations might bring about a combination. This 
c ange will come to pass sooner or later. The probability 
will be very low as long as there occur nothing but varia- 
tions in their oscillations at low temperature. It will be 
increased by simple heating, possibly by the action of 
mechanical or electrical fields which can influence the re- 
ciprocal position of the two dipoles. 

This very rough picture may be applied to the structure 
of glass whatever may be the hypothesis used. 

It is known that the slow cooling of a vitreous sub- 
stance is accompanied by an increase in density, that is 
to say, by a decrease of its linear dimensions. If this con- 
traction does not affect equally and simultaneously the 
whole of the glass, local tensions may appear and be 
superposed on pre-existing stresses, which of themselves 
could be tolerated, to a level where rupture is produced. 
The roughest sort of criterion of structural instability 
will therefore be the spontaneous breakage of a badly 
annealed piece at the end of a period of time which may 
vary all the way from a few hours to some years. 

One may note here that a change solely under the ac- 
tion of mechanical constraints can only occur if it acts to 
diminish these forces. There would therefore be no pos- 
sibility of rupture from this cause. If rupture does take 
place, it is necessary to suppose that an independent 
change in these forces has occurred and has caused 
them to grow. But it is equally necessary to observe that 
if it is convenient to speak separately of structural state 
or of structural temper and of mechanical strain and 
mechanical temper, the two effects are in the ultimate 
analysis difficult to distinguish. At the limit of an un- 
stable structural state, which changes in the direction of 
contraction, and of a neighboring stable state, stresses 
are going to appear which cannot be distinguished from 
those which could be produced in the course of a cooling 
which is not uniform throughout the whole mass. Madam 
Winter uses the expressions, “solidifying stress” and 
“structural stress”. 

However, one may have frequently been present at the 
spontaneous breaking of pieces of hardened glass, es- 
pecially hollow pieces in which the tension-compression 
equilibrium is less exact than in flat pieces. This bursting 
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may come at any time without any external provocation 
intervening, such as a substantial change of temperature, 
an external pressure, a shock, or what not. Examination 
of the origin of the fracture allows us to detect at times 
some local imperfection such as an inclusion or hetero- 
geneity which proved tolerable for hours or years, and 
in consequence was of itself insufficent to explain the 
breakage unless it were by the fact that some change in 
its neighborhood had been able to involve an aggrava- 
tion of the defect to the point of breaking up the pseudo- 
equilibrium. Possibly a polariscopic examination might 
have detected the imminence of rupture, if this phe- 
nomenon did not have an exceptional and unexpected 
character. 

For the glassmaker, one of the aspects of structural 
instability will make itself felt through the difficulty of 
producing and keeping a sound piece. 

Another aspect, among many others, is that the chemi- 
cal activity of glass having a structure appropriate to a 
high temperature will be higher than that of a stabilized 
glass. Sodium ions, for example, will be more mobile in 
a less compacted network. In a general fashion, the mo- 
bility of the skeleton or network proper should itself be 
increased. 

Let us see, therefore, how the glassmaker may be 
tempted to explain the facts which he observes. 

It is astonishing to see under what indifferent condi- 
tions the annealing of bottles used to be carried out in 
old-time glass plants, using old-fashioned ovens, or even 
to see how it is still carried out in some small hand 
plants. Without any particular care in annealing, bottles 
presenting obvious defects of homogeneity or differences 
of thickness come out sound and stand up perfectly. 

In our automatic factories which may make some pre- 
tense of supplying a well-melted and homogeneous glass 
and glassware of constant thickness annealed in a con- 
tinuous lehr, the most trifling upset in the regimen leads 
to breakage. Is this a matter of composition? Would it 
not rather be that our metal molds of the present day pro- 
duce so violent a chilling of the skin of the gob delivered 
by the feeder, freezing in an unstable state corresponding 
to a high-temperature structure? Our old-time workers 
used molds of wood or clay and also used a colder gob 
at the moment of introduction into the mold. They cooled 
the glass more gradually, so permitting it to attain a 
structural state corresponding to a lower temperature. 
The process of turning the ware while blowing, which 
avoids so intimate a contact between the glass and the 
mold furnishes in fact bottles which, with an equal an- 
nealing, have a higher stability and a better thermal 
shock strength. The tenderness of the surface of these 
bottles, like those of ancient bottles, is lower than that 
of bottles with a chilled skin. 

Similarly, flat rolled glass in the thick pool preceding 
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the rollers has a temperature around 1180 to 1200°C. In 
an extremely short time, of the order of 1 second, the 
glass is brought in contact with the rollers whose surface 
temperature at the instant of contact does not exceed 
350°C. The skins of the glass plate are congealed very 
rapidly. As the glass comes out from between the rolls, 
the interior which has remained very hot raises the sur- 
face temperature once more to somewhere near 700°C. 
(as is shown by the fact that the plate picks up the pat- 
tern of later rolls), whereafter the whole plate cools in a 
few seconds to 650°C. by the time it enters the annealing 
lehr. 

It may be thought that a high-temperature structure 
has been frozen in the surface layers. The re-heating that 
takes place after the rolling process has begun to “let 
down” that frozen state, but is insufficient or does not 
operate well enough to reach a stable condition. A careful 
annealing is necessary to bring out an intact sheet which 
none the less still retains a physical heterogeneity of its 
surface structure. A plate 5 mm. (0.2”) thick ought to 
remain at least 10 minutes in the annealing range. 

The drawing process handles the cooling of glass 
better than the rolling process. The speed of drawing is 
only one-tenth or one-fifth of that of rolling. The sheet, 
after rising from the melt, cools from 900°C. to 700°C. 
in a few minutes before it reaches the first asbestos roll- 
ers. A short vertical cooling tower which is pretty well 
limited to a process of natural cooling is sufficient to de- 
liver the finished sheet. The symmetry of the annealing, as 
compared with a horizontal lehr, is not of itself sufficient 
to explain the rapid production of a sound article. The 
time that a 5 mm. sheet remains in the annealing range 
does not exceed 2 or 3 minutes. 

However, there are various processes of drawing. It 
might be interesting to compare the properties of drawn 
sheets made by the Pittsburgh and Fourcault processes if 
they were made of identical composition and melted 
under identical conditions. 

When glass used to be rolled on a table, the grinding 
and smoothing operations which preceded the polishing 
removed the surface layers of unstable structure. Modern 
processes try to save as much as possible of the glass, and 
the surface layers are in part retained. Is it possible that 
herein lies the explanation of changes which seem some- 
times to have taken place after tempering? Production 
which has shown up favorably under test a few hours 
after treatment has been known to break, even with the 
same tests, a short time later. 

Is it not possible that the stresses of the first tests may 
have hastened the “structural let-down”, and exaggerated 
the lack of uniformity ? 

A foreign process finds it advisable, in the bending of 
glass, to chill it first from a high temperature and then 
to reheat it rapidly. The bending is then carried out at a 
temperature lower than would normally have been used 
if a more mobile state had not been frozen-in in the form 
of a high-temperature structure. 

If we postulate that even in the “frozen” state glass 
can, in the first few instants of its processing, induce 
some structural re-arrangements, we shall be able to 
attempt an explanation of some other phenomena. The 
sticking together and subsequent amalgamation in the 
presence of moisture of sheets of glass stacked after cut- 
ting is frequently observed. This phenomenon is difficult 
to reproduce in a laboratory upon the same glass after it 









has become “stale”. The migration of sodium ions would 
be facilitated by a network that had been left loose and 
would only be tightened up by a lapse of time. 

A similar comment applies to the chemical activity of 
glass fibers at the very moment of drawing which firmly 
fixes sizing and dyes, while after aging of the fiber, such 
fixing is more difficult. Heavy glass fibers of the kind 
known as Gossler, drawn at low temperatures and low 
speeds, resist chemical attack very well in spite of their 
high content of soda, while continuous textile fibers, 
drawn at a higher temperature and rapidly chilled. are 
so sensitive for equal surface areas that it has been nec- 
essary to use glasses of special composition and low in 
soda in order to obtain enough chemical resistance. 

The ease with which glass can be cut shortly after 
manufacture as compared with stale glass, the ease with 
which a diamond cut can be completed promptly after 
the diamond cut has been made as compared with an old 
“cut”, may perhaps be explained in the same fashion by 
re-arrangements of the network at low temperatures. 

In a quite different fashion structural considerations 
may be able to explain other facts. 

In the process of melting glass, the glass-formin; 
atoms are set free from the raw materials and necessarily 
organize themselves in a somewhat indefinite fashioi 
answering the quasi-homogeneous structure characteris 
tic of perfect glass, as we have seen in the first section. 
This pseudo-organization is certainly not effected instan- 
taneously. Molten glass which stands around becomes 
stale and hard; the workman says that the glass is 
“burnt”, that is to say, he recognizes in the glass differen 
properties from those to which he is accustomed in regu 
lar working. We have checked that the electrical con 
ductivity in the molten state has decreased. Moore has 
shown that there has been no appreciable loss of soda 
or other constituents. 

Glass seems, therefore, to demand a certain time ai 
melting temperature to acquire a certain internal arrange 
ment which will determine in the process of cooling the 
constitution of the pseudo-network. In present-day prac- 
tice, we avoid letting the glass become old, that is to say. 
we work the glass as promptly as possible after it has 
once become truly melted. At a higher temperature the 
melting process will be definitely more rapid, but the 
arrangement obtained will be more loose and there will 
be more difficulty in forming a stable network as the 
cooling proceeds, particularly if this is rapid. 

There would accordingly seem to be an optimum tem- 
perature of glass melting. Large furnaces operating al 
1380 to 1400°C. with a slow time-rate of cooling have 
perhaps a poor thermal efficiency, but they do have a way 
of functioning uneventfully. Modern furnaces working 
under pressure to produce a high output, and with a 
rapid fall of temperature across the bridge or along the 
spout, give a glass which may appear equally perfect, but 
they frequently show an unstable functioning where qual- 
ity is concerned, and the glass itself may show evidences 
of instability. We have checked that the mere remelting 
of a glass, which had been rapidly worked up in the first 
instance and appeared to be quite homogeneous, can 
diminish by one-half the rate of attack of water upon it. 

Researches on the scientific facts of the matter and 
experimental researches on the true merits of the interpre- 
tations above given are under way. The outcome may per- 

(Continued on page 98) 
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INVENTIONS AND INVENTORS 


A Summary of Recently Issued Patents of Interest to the Glass Industry 


Furnaces 


Electric Melting Tank. Fig. 1. Patent No. 2,531,612. 
Filed Mar. 20, 1945. Issued Nov. 28, 1950. (One sheet 
of drawings.) Assigned to Societe Anonyme des Man- 
factures des Glaces & Produits Chimiques de Saint- 
Gobain, Chauny & Cirey, Paris, France, by Pierre 
Crochet and Roger Emile also of Paris. 

The drawing shows a section through a furnace 1 in 
hich a bottom layer of batch material 2 is placed. On 
inis there is a conducting stratum 3 composed of elements 
chosen among the components of the batch having the 
lowest resistance at normal temperature. This stratum 
may be in radial shape so as to connect three electrodes 
i. The rest of the batch material is then filled in as 
siown at 5, 

In order to obtain a glass having the following com- 
position: SiO, 74; Na.O 17; K,O 2; CaO 6; Fe.0, 1, 
the conducting stratum will be constituted of Co,NaH, 
\a,O and C; for a conducting stratum having a section 
of 1 square decimeter and a length of 75 centimeters, 
i.c. a volume of 7,500 cubic centimeters, the proportion 
of each constituent will be: 

Cubic centimeters 





Calibrated graphite particles .................. 18 
NOME chit Gb PEGaVEReaN ond dau heskeesce ues 80 
Dahle cities Chak abe sk ve piaE cae bene 7,402 

DE Sita ich ann thiedeaeeencwnes panne 7,500 


With such proportion Co,NaH is reconstituted by the 
combustion of C and the glass composition is in no way 
altered. 

This patent expires Feb. 10, 1964. Fourteen references 
were cited by the Patent Office. 


Glass Wool and Fiber 


Strand Starting Mechanism. Fig. 2. Patent No. 2.- 
535,561. Filed Dec. 27, 1949. Issued Dec. 26, 1950. 
One sheet of drawings. Richard R. Bastian, inventor. 

In the manufacture of “bonded mat”, it is necessary 
to eliminate the small beads which form on the end of 
each strand as it starts away from the orifice plate. In 
the figure, a strand S issuing from the orifice plate of 
the furnace, passes near an endless belt 12 which is 
enclosed and connected with a source of vacuum above 
the lower run of the belt. The belt is perforated so that 
a current of air flows as indicated by the arrows. When 
the strand is first started, there is a bead on the lower 
end which pulls the stand vertically downward until 
the bead engages a baffle 24. There it is deflected so 
that the strand enters between the blades of a cutter 18. 
This severs the bead which goes to cullet and the light 
strand, relieved of the weight of the bead, is drawn by 
the air up against the belt 12 where the mat is formed. 

There is a co-pending application which probably 
covers certain features of this apparatus. The patent 
contains five claims and no references were cited by the 
Patent Office. 


Feeder for Glass Fibers. Patent No. 2,535,888. ° Filed 
Dec. 12, 1947. Issued Dec. 26, 1950. One sheet of draw- 
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ings not reproduced. Assigned to Owens-Corning Fiber- 
glas Corporation by Charles H. Billman. 

t is usual to draw glass fibers from a feeder having 
a large number of small orifices. Difficulty has been 
encountered in maintaining the diameter of the fibers due 
mainly to variations in temperature at and below the 
orifices. The present feeder comprises an electrically 
heated container of platinum enclosed on its sides by a 
refractory material. The bottom of the container is cov- 
ered with a coating of sillimanite through which the 
orifice nozzles project. These nozzles or tips project 
below the sillimanite and the insulation thus provided 
makes it possible to obtain much more uniform fibers 
than has been possible heretofore. 

The patent contains seven claims and the references 
cited were 2,011,489, Kraner et al., Aug. 13, 1935; 
2,031,083, Weller, Feb. 18, 1936; 2,106,527, Hostetter, 
Jan. 25, 1938; and 2,251,130, Haux, July 29, 1941. 


Sheet and Plate Glass 


Bending and Tempering Sheet Glass. Fig. 3. Patent 
No. 2,536,905. Filed March 2, 1948. Issued Jan. 2, 1951. 
Filed in Great Britain July 22, 1946. Three sheets of 
drawings. This is an invention by George W. T. Bird 
and John Dennett of St. Helens, England. 

The bending of the glass is performed by two sets of 
bending bars 7 mounted on frames 8. The sheet of glass 
4.is supported by tongs and heated to the softening point. 
Tempering grids are formed by vertically positioned 
pipes 5 which can discharge air from headers 6 against 
the sheet. 

When the bending bars move together to shape the 
sheet, they pass between the pipes 5. Immediately after 
the bend is made, the bars move away from the sheet 
and tempering air is discharged from the pipes 5 against 
the suspended sheet. 

The patent contains 10 claims and the references cited 
were 1,960,222, Long, May 22, 1934; 2,111,370, Owen, 
Mar. 15, 1938; 2,137,061, Quentin, Nov. 15, 1938; 2,- 
235,969, White, Mar. 25, 1941; 2,251,159, Owen, July 
29, 1941; 2,369,368, Paddock et al., Feb. 13, 1945; and 
2,372,418, Forbes et al., Mar. 27, 1945. 
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Fig. 3. Bending and Tempering Sheet Glass. 
































Sheet Supporting Device. Patent No. 2,537,803. Filed 
March 5, 1957. Issued Jan. 9, 1951. One sheet of draw- 
ings not reproduced. Assigned to Libbey-Owens-Ford 
Glass Company by Emmett L. Walters. 

This invention is particularly adapted for supporting 
glass sheets while they are being bent. The sheet is 
positioned in a rectangular frame pivotally supported so 
that it is vertical at all times. The sheet is supported 
within the frame by a pair of blocks pivotally mounted 
so as to adapt themselves to the bottom edge of the sheet. 
The blocks are supported in vertical studs so as to ac- 
commodate themselves to the angle of the bottom of the 
sheet in a horizontal plane. These bottom blocks may be 
cam supported so as to have a vertical movement as they 
are turned. 

The heating of the glass and the bending may be per- 
formed in the usual manner and then the bent sheet may 
be annealed or tempered. 

The patent contains one claim and the references cited 
were 2,062,567, Forbes, Dec. 1, 1936; 2,239,535, Minton 
et al., Apr. 22, 1941; 2,379,244, Minton, June 26, 1945; 
and 393,491, Great Britain, June 8, 1933. 


Tube and Cane Machines 


Method of Making Cane. Fig. 4. Patent No. 2,534,415. 
Filed Jan. 11, 1946. Issued Dec. 10, 1950. One sheet of 
drawings. Assigned to Corning Glass Works by Robert 
C. Cleveland and William H. Said. 

This method is particularly adapted to making cane 
of optical quality and of the desired cross-section. A 
stream of glass flows from a spout 12 to a die 13 having 
an opening of the desired shape. A bait 14 is positioned 
at the upper end of the die and the glass attaches itself 
thereto. The bait is then moved down drawing the glass 
through the die and through a lehr 19. Adjustments are 
provided so that the cane is drawn at such a speed that 
there is at all times a pool of glass on top of the die. 
After the bait passes rollers 20 and 21, it is removed and 
the cane continues to be drawn. 

The patent contains two claims and the references cited 
were 779,280, Hays, Jan. 3, 1905; 1,256,980, Chamber- 
lin, Feb. 19, 1918; 1,673,138, Bicherou, June 12, 1928: 
1,729,147, Blair, Sept. 24, 1929; 1,805,260, Reece, May 
12, 1931; and 2,320,341, Bowes, June 1, 1943. 


Miscellaneous Processes 


Building Block. Fig. 5. Patent No. 
Jan. 11, 1945. Issued Dec. 5, 1950. 


2,532,478. Filed 
One sheet of draw- 
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Fig. 4. Method of Making Cane. 





ings. Assigned to Owens-Illinois Glass Company by 
Donald A. Bridges. 

This is a new form of building block in which there 
are two sections 3 and 4 which may be identical. Between 
these sections and welded to them is an intermediate sec- 
tion 5. The drawing is self-explanatory. 

The patent contains six claims and the references cited 
were 2,105,174, Zimmerman et al., Jan. 11, 1938; 2,158.- 
089, Slick, May 16, 1939; 2,194,731, Winship, Mar. 26, 
1940; 2,272,061, Drake, Feb. 3, 1942; and 2,290,088, 
Bleakley, July 14, 1942. 


Tongs for Skimmer Blocks. Fig. 6. Patent No. 
770. Filed Sept. 11, 1947. 


sheet of drawings. 


2,533,- 
Issued Dec. 12, 1950. One 
Assigned to Hartford-Empire Com- 
pany by Francis N. Dailey. 

This 
serting 
feeders. 


invention provides tongs for removing and in- 
skimmer blocks in the forehearths of glass 
The drawing is self-explanatory. The upper 
position shown in dotted lines shows the tongs in in- 
operative position above the forehearth while the full 
line position shows the parts engaged with a skimmer 
block. When the lifting chain 17 is engaged with the 
lug 14, the tongs will be open. After being placed in 
gripping position, the chain is attached to the bar 19 
and when the mechanism is lifted, the tongs will close 
and the skimmer block may be raised. 

The patent contains two claims and the references 
cited were 1,618,568, Carlson, Feb. 22, 1927 and 2,437,- 
185, Sonnerschein, Mar. 9, 1948. 


Sheet Glass Shaping Machine. Patent No. 2,534,523. 
Filed Jan. 19, 1948. Issued Dec. 19, 1950. Three sheets 
of drawings, none reproduced. Assigned to Frank W. 
Preston, Butler, Pa., by John M. McCormick. 

The machine comprises upper and lower chains made 
up of transversely extending links adapted to cooperate 
as they come together to form upper and lower pressing 
molds, pressing the glass into transverse corrugations. 
These links come together at an angle with a rolling mo- 
tion shaping the glass which has been heated, one cor- 
rugation at a time. This avoids stretching the glass as 
would be the case if the molds came together vertically. 
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The machine is operated by a motor and arranged so 
that successive sheets are bent into the desired form. The 
formed sheets are particularly adapted for use as roofing 
material. 

The patent contains three claims and the references 
cited by the Patent Office were 798,645, Wadsworth, Sept. 
5, 1905; 2,350,996, Atkinson et al., June 13, 1944; and 
623,124, Germany, Dec. 13, 1935. 


Vacuum Bottle Machine. Patent No. 2,534,547. Filed 
Jan. 31, 1950. Issued Dec. 19, 1950. Two sheets of draw- 
ings, none reproduced. This is another of the numerous 
i:ventions by Charles Eisler of South Orange, N. J. 
he purpose of the machine is to crack off and flare 
anks which have been previously formed. 

The machine shown is of the turret type having 12 
, ads which advance to a like number of working sta- 
1ons. At station 1 the blank is inserted in a socket by the 
» erator and then moves to station 2 where it is pre- 
; ated. At station 3 the blank is scored and the bottom 
i ops off to go to cullet. At stations 4 to 8 the bottom 
o the blank is heated ready for the flaring operation 
«ich takes place at station 9. A feeler at this station 
i: sures that the cullet has been removed. The blank is 
a: nealed at stations 10 and 11 and is removed at the 
lust station. 

The patent contains five claims and no references were 


ciied by the Patent Office. 
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Glass Cutting Board. Patent No. 2,534,775. Filed 
Jine 16, 1948. Issued Dec. 19, 1950. Two sheets of 
drawings, none reproduced. Assigned to The Fletcher- 
Terry Co., Forestville, Conn., by Chester K. Judd, Jr. 

This invention provides a board for supporting sheet 
giass while it is being cut, a scoring implement, and 


“means for breaking the glass along the scored line. An 


adjustable track is provided to guide the scoring imple- 
ment. 

The patent contains five claims and the references cited 
by the Patent Office were 453,867, Monce, June 9, 1891; 
1,117,736, Whittemore, Nov. 17, 1914; 1,972,210, Wal- 
dron, Sept. 4, 1934; 2,174,183, Shaw, Sept. 26, 1939; 
2,254,541, Nordgren, Sept. 2, 1941; and 108,164, France, 
May 24, 1875. 


Method of Making Lamp Stems. Patent No. 2,535,582. 
Filed Oct. 15, 1946. Issued Dec. 26, 1950. One sheet 
of drawings not reproduced. Assigned to Westinghouse 
Electric Corporation by W. J. Knochel and Charles 
Wiener. 

By the method of this patent, the exhaust tube or 
tubulation and supporting hook are pre-consolidated 
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Fig. 6. Tongs for Skimmer Blocks. 


which eliminates a great deal of shrinkage and facilitates 
handling by the operator. 

The patent contains one claim and the references cited 
were 1,659,613, Phelps et al., Feb. 21, 1928; 1,813,577, 
Kintner, July 7, 1931; and 636,192, France, Jan. 7, 
1928. 


Method of Making Jewel Bearings, Etc. , Patent No. 
2,537,165. Filed Dec. 13, 1944. Issued Jan. 9, 1951. 
Two sheets of drawings, none reproduced. Assigned to 
The Linde Air Products Company by Geo. H. Smith and 
D. M. Yenni. 

This patent does not relate particularly to the manu- 
facture of glass, but it is classified with glass by the 
Patent Office. The patent discloses a method of making 
such things as jewel bearings, thread guides, etc., having 
holes in them. 

The method claimed consists of making an article of 
this kind from a unicrystalline rod, such as corundum 
or spinel, by melting and eroding the rod by applying 
a flame against the end to melt the material and of suf- 
ficient mass velocity to displace the melted material so 
as to leave a cavity. The end is then cut off. 

The patent contains seven claims and 15 references 
were cited by the Patent Office. 


Manufacture of Telescope Mirrors. Patent No. 2,537,- 
465. Filed July 16, 1949. Issued Jan. 9, 1951. Two 
sheets of drawings, none reproduced. Assigned to James 
A. Jobling & Company, Limited, Sunderland, England. 
by E. J. Jobling-Purser and S. M. Cox. 

This patent discloses the method of making telescope 
mirrors or similar articles by first making a series of 
polygonal blocks having tapered sides, placing these 
blocks on a refractory support so as to form about the 
shape desired in the final product and heating the assem- 
bly so that the parts weld into a unitary structure. 
“Pyrex” glass is suggested for this purpose. The patent 
gives full directions for practicing the method. 

The patent contains 14 claims and the references cited 
were 519,186, Hughes, May 1, 1894, and 1,206,177, 
Twyman et al., Nov. 28, 1916. 
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A NOTE ON ALUMINATE GLASSES 


The Editor 
The Glass Industry 


The present note is intended for the readers of J. E. 
Stanworth’s recent book on the Physical Properties of 
Glass, Oxford Press, 1950 edition (THE GLAss INDUSTRY, 
December 1950), regarding its discussions on aluminate 
glasses. On page 15 of said book, it may be quoted: 
“An interesting point arising from Table 8 is the sug- 
gestion that Al in four-coordination should be capable 
of forming a glass, and the statement, without experi- 
mental evidence, by Sun and other authors that the com- 
pound 12CaQ.7Al,0;, which in the crystalline form 
contains Al atoms entirely in four coordination with oxy- 
gen, does, in fact, form a glass. It has been found* that 
this aluminate may be produced in small amounts by 
rapid cooling, in a glassy form showing no crystallinity 
when examined by means of a microscope or by X-ray 
diffraction technique.” Then, in his 1948 article men- 
tioned above, the same author wrote: “It has been re- 
ported that calcium aluminates are capable of forming 
glasses, but so far as the author is aware no definite 
information describing glass composition has been given 
and, indeed, the facts are in some dispute. ... A prac- 
tical check has therefore been made of the possibility of 
preparing calcium aluminate glasses.” 

It is clear from the above quotations that Dr. Stan- 
worth neither believed that the calcium aluminate can 
be made into a glass nor was aware of the fact that many 
aluminate glasses have been made before his experiment 
and statements. To illustrate the point, we would like 
to quote from an article on “Glass-Forming Substances”, 
by the present writer published as early as the November 
1946 issue of THe Gass INpustry: “Glasses composed 
of Al,O,; and modifiers but having no glass-formers have 
been reported in the literature. In the study of the phase 
equilibrium of the system MgO0-Ca0-Al.0;, Shepherd, 
Rankin, and Wright**, Rankin and Merwin*', and Mc- 
Murdie and Insley*® observed glass in their quenched 
samples. Buessem and Eitel’, and Akiyama and Sa- 
wayama’ also made calcium aluminate glass with an 
atomic ratio of Ca to Al of about 0.85 to 1 and Gaubert™ 
reported a glass of the composition, MgO.Al,0,. Brown- 
miller® observed a quench glass in the system K,0-CaO- 
Al,O; and Insley and McMurdie’* in the system Mgo- 
CaO-Fe,0;-Al,0;. Beaudry® also made sodium and cal- 
cium aluminate glasses. A number of aluminate and 
alumino-berylliate glasses composed of many oxides 
other than the glass-formers, with melting points higher 
than 1800°C, have been melted by the author, in the 
Kodak Research Laboratories, using a temperature no 
higher than 1400°C.” The references are not quoted 
and may be found in the original article. The ratio of 
0.85 to 1 for Ca to Al corresponds to the formula, 
12Ca0.7A1,0;. The aluminate glasses and beryllo-alumi- 
nate glasses mentioned in the last quotation were de- 
scribed fully in the U. S. Patent 2,466,508 issued to the 
present writer on April 5, 1949, and also disclosed in an 
original article entitled “Aluminate Glasses” by the 
same author in the April 1949 issue of Tue Grass Inbus- 
TRY, in which the role of Al in aluminate glasses is also 
described. All these references were published before 


“* J. E. Stanworth, J. Soc. Glass Tech., Trans. 1948, 32, 154.” 
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Dr. Stanworth’s book and one of the articles before Dr. 
Stanworth’s 1948 article. 

British publications have been known to include the 
references almost up to the moment of press release. For 
example, the chapter on Mesons by Prof. C. F. Powell 
in the Reports on the Progress of Physics, 1950, includes 
references only one month before the appearance of the 
book. Apparently, the omission of the references on alu- 
minate glasses was not due to time lagging during the 
publication. Particularly it is to be noted that one ar- 
ticle which gave a fairly comprehensive reference on 
aluminate glasses was published in 1946. Since Dr. 
Stanworth’s book seems to be the only one in the English 
literature on the subject of properties of glass to fill the 
needed gap left over from G. W. Morey’s work, it is felt 
that the above note should add rather than diminish 
the value of the book. 

Kuan-Han Sun 


R. L. RAMSAY INTRODUCES BILL 
AFFECTING IMPORTATIONS 


Representative Robert L. Ramsay of West Virginia his 
introduced H.R. 282 which prohibits the importaticn 
of articles and products containing raw materials which 
U.S. manufacturers are denied by NPA as authorized 
in the Defense Production Act of 1950. 

Mr. Ramsay filed the bill just as the new Congress 
convened. An example of what it does is if American 
manufacturers are denied the use of cobalt to make blue 
glass, then importation of blue glass from foreign coun- 
tries should be prohibited. The bill has been referred 
to the Committee on Banking and Currency. 


FISHER SCIENTIFIC 
OPENS NEW PLANT 


Fisher Scientific Company has opened a new plant in 
Washington, D. C., which will serve as a stocking, ship- 
ping, and repair center for the Atlantic Seaboard area. 

Over an acre of modern shelving is available in the 
new air-conditioned plant to store the thousands of labo- 
ratory apparatus items, instruments, and chemicals. Some 
4,400 feet of fluorescent lighting is used in the 50,000 
square feet modern plant of brick, glass, and aluminum. 

Complete repair, service, and demonstration facilities 
and personnel are on hand to assist scientists of the 
Washington area in the selection and repair of Fisher 
Instruments, and those of Beckman Instruments, Inc. and 
many others. A Demonstration Laboratory is maintained 
for the use of laboratory personnel in the area who wish 
to examine instruments and equipment under actual use. 


NEW PITTSBURGH CORNING OFFICERS 


H. B. Higgins, President of Pittsburgh Corning Corpora- 
tion, has announced that, at a recent meeting of the com- 
pany’s Board of Directors, J. P. Staples was elected Ex- 
ecutive Vice President and H. R. Haynes was elected Vice 
President in charge of Sales. 

Mr. Staples was associated with Corning Glass Works 
until his appointment as General Manager of the Pitts- 
burgh Corning firm in 1937. Mr. Haynes has served as 
Sales Manager of Pittsburgh Corning since 1940. Prior 
to that he was Manager of Pittsburgh Plate Glass Com- 
pany’s distributing units at New Haven, Conn. and 
Miami, Florida. 
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Mold Cleaning by The 
Vapor Blast Process 


A process, which differs considerably from various 
methods employed in mold maintenance and cleaning, 
known as the vapor blast process, is described by E. J. 
Gooding in the June 1950 issue of the Journal of the 
Society of Glass Technology. The vapor blast process 
uses an intimate mixture of fine abrasive material and 
water which is fed at a high velocity through an injector 
nozzle against the surface to be cleaned, compressed air 
at a pressure of 80-100 lb./sq. in. being discharged 
through the center jet of the nozzle simultaneously. Rust, 
scale, carbon, and oil are removed rapidly from the 
metal surface as the jet of water and abrasive is moved 
over the mold face, leaving a clean surface covered by 
very small hemispherical indentations. As a result, the 
cleaned surface has a fine mat appearance. 

The use of emery or carborundum as the abrasive is 
unnecessary. Pumice, alumina, or even ground walnut 
shells have been used for various metal cleaning proc- 
esses. The fineness of the abrasive may be varied over 
extremely wide limits from 80 to over 2,000 mesh I.M.M.., 
depending upon the job to be done and on the metal. 
For mold cleaning, chalcedonic silica is recommended, 
its size grading being suited to the job on hand, but usu- 
ally the grade of sand required lies between a nominal 
60 mesh and a nominal 500 mesh. In the 60-mesh sand, 
over 60% of the particles lie between 60 mesh and 30 
mesh. Nearly 90% of the 80-mesh material passes a 90- 
mesh sieve, while other grades are very much finer. 80- 
mesh material has been used for cleaning bottle. molds, 
but it should be noted that while the finer the abrasive 
the finer is the mat surface produced on the mold, the 
time taken for cleaning is increased. 

The equipment used in this process is available as a 
complete unit consisting of an enclosed cabinet into 
which the several parts are fitted. The upper part of the 
cabinet is the working chamber separated from a hopper 
below by a series of horizonal bars. This working cham- 
ber is lit internally, and when the cabinet doors are 
closed the cleaning operation may be watched through 
a window which can be sprayed internally with water 
by means of a foot-operated lever. The dimensions of 
the working chamber are 30 x 30 x 22 inches high. The 
water-abrasive mixture is contained in the hopper already 
mentioned and an electrically operated pump keeps the 
abrasive in suspension in the water and delivers the mix- 
ture through a hose to a spray gun fitted with a rubber 
nozzle of about a half-inch diameter. New nozzles can 
be fitted very easily, and rubber is used because it wears 
less rapidly than metal. An extractor fan and filter unit 
are fitted to exhaust and filter the air from the cabinet. 

A 114-h.p. motor drives the pump, and a 14-h.p. mo- 
tor is used for the extractor fan. A separate air com- 
pressor, driven by a 714—1214-h.p. motor, is used to 
supply 30—35 cu. ft. free air per minute at 80—100 
lb./sq. in. at the molds, the higher horsepower being de- 
sirable if the plant is in continuous use. 

Rubber gloves are attached to the doors of the cabinet, 
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so that with the doors closed the operator may insert his 
hands and arms into the working chamber and manipu- 
late the spray gun and the mold. The abrasive mixture 
from the gun has no effect on the rubber. 

The time taken to clean all the parts for one complete 
mold obviously depends to a large extent on the size and 
condition of the molds concerned. In some early trials 
using 250-mesh abrasive, entirely inexperienced operat- 
ors required between 3 and 4 minutes actual cleaning 
time for halves of blow or blank molds, or bottom or 
baffle plates, or halves of neck-ring molds for a salad- 
cream container of moderate size. On this basis the ac- 
tual cleaning time for one complete mold, consisting 
of eight mold parts, is about 30 minutes. To this must 
be added about 28 minutes’ handling for washing and 
oil dipping, making a total time of 58 minutes for inex- 
perienced operators. 

More recent figures show that all the parts for a simi- 
lar mold can be handled and cleaned by an experienced 
operator using 80-mesh abrasive in 45 minutes. 

After treatment by the vapor blast process, molds re- 
quire no further cleaning. Vents, crevices, and corners 
are cleaned thoroughly, all scale and carbon being re- 
moved. 

The effect of any cleaning process on mold dimensions 
is of considerable importance, and this question arises 
particularly in connection with any mechanical process 
such as the vapor blast. 

Measurements have been made in order to obtain an 
answer to this question. In one instance a blow mold for 
a milk bottle was cleaned by the vapor blast process and 
put on the machine for 24 hours, then cleaned again. 
and so on for five consecutive days. The diameter of 
the mold remained the same to the nearest thousandth of 
an inch throughout the test. In another test a cast iron 
plunger was cleaned thirty-five times, without going on 
the machine, and no change in diameter was found, the 
measurements being accurate to one thousandth of an 
inch. If the spray gun is held so that the abrasive strikes 
the metal surface at grazing incidence, it is possible to 
remove some of the metal, but this procedure is unlikely 
to arise in cleaning molds if reasonable care is taken and 
the correct grade of abrasive is used. 

In the past, emphasis has been placed on using molds 
with a high degree of surface polish in order that the 
resulting glassware should possess a good surface. It is 
therefore very important to establish whether or not the 
mat mold surface obtained by the vapor blast process is 
reproduced on the glass itself. Several trials have been 
made in order to investigate this. In the first of these. 
one half of a blow mold and a neck-ring mold for a 
small container to be made on an I.S. machine were 
cleaned by the vapor blast process, and the correspond- 
ing halves of the same mold were cleaned by the usual 
method. From the time the mold was in operation and 
producing good bottles, samples were collected at fre- 
quent intervals for several days. These sample bottles 
were carefully examined in the laboratory both in day- 
light and in artificial light by three independent observ- 

(Continued on page 99) 
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CURRENT STATISTICAL POSITION OF GLASS 


Employment and payrolls: Employment in the glass 
industry during November 1950 rose to reach a prelimi- 
nary 128,800 persons. Compared with October’s adjusted 
figure of 127,100, this represents an increase of about 1 
per cent. During November 1949, employment had been 
reported at 107,500, or 19 per cent below November 1950. 

Payrolls for November 1950 were reported at a prelim- 
inary $37,434,003. This represents an increase of a little 
more than 3 per cent over the previous month’s adjusted 
$36,207,401. During November 1949, payrolls were $28,- 
247,208. 


Glass container production for the month of Decem- 
ber 1950, based on figures released by the Bureau of Cen- 
sus, was 9,357,059 gross. This is only slightly below the 





GLASS CONTAINER SHIPMENTS 


(All figures in Gross) 
December 
1950 


786,406 
1,347,599 
640,803 


653,504 


289,854 
241,885 
975,924 
341,258 
560,329 


Narrow Neck Containers 


Medicinal & Health Supplies 

Chemicals, Household & Industrial. 
Beverages, Returnable ......... 

Beverages, Non-returnable 5 sae Nh 
I ee kk te tase cere 
Beer, Non-returnable .... ; 


Sub-total (Narrow) 5,837,562 


Wide Mouth Containers 


2,165,938 
Dairy Products ........ 403,758 
Home Canning * 
Medicinal & Health Supplies .... 
Chemicals, Household & Industrial . 
Toiletries & Cosmetics... .. 
Packers’ Tumblers ........ 
Sub-total (Wide) . 
Total Domestic . 
Export Shipments 


327,110 
150,559 
161,950 
106,347 
3,315,662 
9,153,224 
259,919 


Total Shipments 
* This figure included with Wide Mouth, Foods. 


9,413,143 





GLASS CONTAINER PRODUCTION 
AND INVENTORY 
(All figures in Gross) 
Production 


December 
1950 


Stocks 
December 
1950 

Foods; Medicinal & 
Health Supplies; Chem- 
icals, Household & In- 
dustrial; Toiletries and Wide 
Cosmetics Mouth 
SS ee eee 
Home Canning 

Beverages, Returnable 

Beverages, Non-returnable 
OS Ser eee 
Beer, Non-returnable 


Narrow 


Neck 3,559,420 2,562,486 


2,930,818 
375,207 
* 


2,224,942 
223,812 
* 





564,639 


308,951 
242,611 
950,816 
312,094 
112,503 


457,286 


178,239 
201,815 
595,362 
256,416 


Pacers Tumblers ................. 111,802 





9,357,059 
* This figure included with Wide Mouth, Foods. 


6,812,160 
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9,441,331 gross produced during November. During De. 
cember 1949, production had been 6,963,178 gross. This 
indicates that December 1950 production exceeds Decem. 
ber 1949 by 34 per cent. The preliminary glass container 
production figure for the twelve months of 1950 is 106, 
489,826 gross. Compared with 1949 production of 90, 
766,938 gross, glass container manufacturers produced 
15,700,000 gross, or 17 per cent, more containers during 
1950 than during 1949. 

Glass container shipments spurted upward for the final 
month of 1950 to reach 9,413,143 gross. This represents 
a jump of 13 per cent over November shipments of 8,325, 
876 gross. Compared with December 1949 shipments of 
6,529,752 gross, December 1950 shipments indicated a 
sharply increased output of 44 per cent. Shipments of 
glass containers during 1950 are reported at a prelim. 
inary 107,844,224 gross. At the close of December 1949, 
shipments had reached 89,827,844 gross. This difference 
of 18,000,000 gross represents an increase in glass con- 
tainer shipments of 20 per cent for 1950 over 1949, The 
1950 shipment total also represents the third highest 
single year’s shipments of glass containers. The all-time 
high was reached in 1946 with 116 million gross and 
1947 was next with 110 million gross. 

Stocks on hand at the close of December 1950 dipped 
slightly and were reported to be 6,812,160 gross. This is 
31% per cent below November stocks of 7,063,678 gross. 
At the close of December 1949, stocks on hand were 
9,039,483 gross. 


Automatic tumbler production for December 1950 
continued to drop off and was reported to be 5,701,631 
dozens. This is 3 per cent below the 5,876,177 dozens 
produced during November. Production during Decem- 
ber 1949 was 4,853,123 dozens. Shipments of automatic 
tumblers also fell off to reach 5,252,988 dozens. This is 
14 per cent below November shipments which were 6,106, 
785 dozens. Shipments during December 1949 were 
3,755,665 dozens. Stocks on hand at the close of De- 
cember 1950 were 9,886,711, or 3 per cent more than the 
9,592,759 dozens on hand at the close of November. At 
the close of December 1949, stocks on hand were 8,584.- 
075 dozens. 


Table, kitchen, and household glassware: Manu- 
facturers’ sales of machine-made table, kitchen, and 
household glassware for December 1950 dropped off 
close to 3 per cent to 3,218,325 dozens. The previous 
month’s sales were 3,312,712. During December 1949, 
sales were 2,616,841 dozens. At the close of the 12-month 
period of 1950, total manufacturers’ sales were 39,432,- 
369 dozens. This is only a little more than the 39,257,- 
870 dozens sold during the corresponding period in 1949. 


® Chemical Plants Division of Blaw-Knox Company is 
designing and constructing a safety glass processing unit 
for the Globe Auto Glass Company, Chicago. A modern 
high pressure autoclave process will be employed to cure 
the glass and set the resin bond, thus producing a high 


quality safety glass for automotive, aircraft, and similar 
uses. 
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ALCOA ALUMINA 
means longer life 
to glass fank 
refractories 





Photo, courtesy of Corhart Refractories Company, Inc. 


his flint-glass container tank is another striking 
example of how Atcoa Alumina prolongs the life 


of high-temperature refractories. 


The tank went down after a campaign of 834 operating 
days. During this time, 75,675 tons of glass were pulled 


for a tons-per-square-foot ratio of 110.5, 


The Cornart Zac sidewall blocks, fortified with pure 
Arcoa Alumina, could have run for another year, 
according to the operator. On the other hand, the 
bridge-wall, made of ConHART STANDARD blocks, already 


had been patched. 


Atcoa Alumina gives refractories longer life, because it 


increases the resistance to spalling, abrasion and fluxing, 


CORHART 
STANDARD BLOCKS 


__ CORHART ZAC BLOCKS 
MADE WITH ALCOA ALUMINA 


as well as to corrosive slags and gases. Strength and 


stability under load at high temperatures are increased. 


This higher operating efficiency for the entire life of the 
refractory actually makes blocks and bricks containing 


Aucoa Alumina the most economical you can buy! 


Although we do not make refractories, we will gladly 
refer you to dependable sources. Many leading manu- 
facturers can supply you with refractories containing 
various percentages of ALcoa Alumina to meet almost 


any operating temperature requirement. 


Write to: ALUMINUM COMPANY OF AMERICA, CHEMICALS 
Division, 6138 Gulf Building, Pittsburgh 19, Pa. 


occa Ohemicals 
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ALCOA] ALUMINAS and FLUORIDES 


ACTIVATED ALUMINAS + CALCINED ALUMINAS + HYDRATED 
ALUMINAS + TABULAR ALUMINAS 
ALUMINUM FLUORIDE + SODIUM FLUORIDE + SODIUM 
ACID FLUORIDE + FLUOBORIC ACID + CRYOLITE + GALLIUM 


+ LOW SODA ALUMINAS 
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Standard plungers in all sizes from MG1 to MG10. 
Easily machined and polished to a mirror finish. 


RING STICKS 


Ring Sticks are carefully cast to your specifica- 
tions from your own patterns. Readily machinable. 


BAR STOCK 


Round bars in standard 14 inch lengths. 1/2 inch 
diameter to 5 inch diameter by 1/4 inch increments. 
ALL GUNITE castings are made of Gunite Metal 
suitably alloyed to provide the ideal glass house 
material. Gunite Metal is easily machined and 
readily polished to a mirror finish. Gunite Metal 
has maximum resistance to heat checking under 
the severe conditions imposed by glass making 
operations. You'll get superior service from GUNITE. 


GUNITE FOUNDRIES 
CORPORATION 


ESTABLISHED IN 1854 
ROCKFORD QD ILLINOIS 


WYANDOTTE EXPANDS 
RESEARCH FACILITIES 


Construction of a new research center and expansion of 
the research and development activities of Wyandotte 
Chemicals Corporation has been announced by Robert 
B. Semple, President. 

The Wyandotte Research Center will be housed in a 
functionally engineered two-story structure to be con- 
structed immediately near the company’s administration 
building in Wyandotte, Michigan. It will operate under 
the general direction of Dr. Thomas H. Vaughn, Vice 
President in charge of Research and Development, and 
occupancy is scheduled for mid-1952. : 

The Center will permit a consolidation of Wyan- 
dotte’s many research and development activities and also 
will enable the company to materially expand its scien- 
tific and technical staff to handle not only long range 
research within the organic and inorganic chemical 
fields, but special research projects assumed by the com- 
pany in behalf of the national defense program. 


CHARLES EISLER RECEIVES 
HONORARY DEGREE 


Bloomfield College and Seminary has conferred the 
honorary degree of Doctor of Science on Charles Eisler. 
President of Eisler Engineering Company, Inc., for his 
“outstanding achievements in the incandescent lamp and 
radio tube industries”. 

Mr. Eisler is 66 years old and came to this country as 
a youth from Budapest, Hungary. He has been a mem- 
ber of the American Society of Mechanical Engineers for 
35 years, and founded the company which bears his name 
in 1920. Previously, he had been with the Westinghouse 
company, Bloomfield Division, as chief engineer of 
equipment. While there, he designed and built the first 
universal coil winding machines in the United States. 
Mr. Eisler holds more than 50 important machinery 
patents which are in use throughout the world. 


DEPARTMENT OF COMMERCE MOVES 
TO PROTECT TECHNOLOGICAL INFORMATION 


Secretary of Commerce Charles Sawyer has announced 
the establishment of a service in the Department of Com- 
merce to help the public guard voluntarily against the 
release of technological information which would endan- 
ger the national security. The establishment of this 
service followed a study and recommendations made by 
the Interdepartmental Committee on Internal Security, 
a committee of the National Security Council. 

The service, to be operated through the Department's 
Office of Technical Services, will provide a central place 
to which state and local officials, representatives of pri- 
vate businesses, other organizations, and private citizens 
may write for guidance as to whether specific technologi- 
cal information which is not subject to formal security 
regulations should be released, withheld, or given only 
limited distribution. 


® Wayne Keller, assistant controller of Armstrong Cork 
Company, has been appointed Chairman of the Technical 
Program Committee for the Thirty-Second Annual Inter- 
national Cost Conference of the National Association of 
Cost Accountants. The 1951 conference will be held from 
June 24 to 27 at the Palmer House, Chicago. 
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Regardless of your specific process, 


there is a Cambridge woven wire con- 
veyor belt to combine movement with 


processing of parts or materials. 


Woven from any metal or alloy to the 
mesh or weave that best suits your 


operating conditions . . . heat, cold or 


FREE CATALOG. Basic reference manual on conveyor design, belt 


construction and metallurgy. Write today or call your nearest 


Telephone Directory. 
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Cambridge office. See ‘“Belting—Mechanical” in your Classified 


SPECIAL 
METAL 
BELTS —+ FABRICATIONS 


--.in annealing, decorating, dry- 
ing and other ceramic processes. 
Balanced Weave is low in initial 
cost, combines high tensile strength 
and strain resistance with straight 
travel. Open mesh permits free 
heat circulation, yet provides 
smooth carrying surface that 
reduces checking and marking. 








corrosive agents . . . Cambridge belts 
are constructed to rigid specifications 
based on our experience in your 
industry. And any Cambridge belt 
can be equipped with special drive 
connections, retaining selvages, cleats, 
or other attachments for your 


particular process. 
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NEW EQUIPMENT AND SUPPLIES 


JUMBO CRUCIBLE TONGS 


Fisher Scientific Company, 717 Forbes 
Street, Pittsburgh 19, Pa., has devel- 
oped jumbo crucible tongs for those 
who work around laboratory furnaces 
and for the safe handling of sample 
crucibles. 

The jumbo tongs are nearly 21 inches 
long and are made of 18/8 stainless 
steel. Positive control of crucibles is 
assured by a patented handle which 
provides separate grips for the thumb 
and one finger. The hand firmly sup- 
ports the entire weight of the crucible 
and tongs because the handle extends 
well beyond the finger grips. To pre- 
vent the handles from slipping out of 
alignment, joints of the tongs are 
flattened. 


NEW GREASE RIG 


Gray Company, Inc., 200 Graco Square, 
Minneapolis 13, Minnesota, has an- 
nounced a new Lube Service Cart for 
dispensing lubricants to industrial 
bearings. 

Compact and highly maneuverable, 
the two-wheeled grease rig moves rap- 
idly along plant aisles and between 
closely placed production machines. 
When stocked with grease and oil for 
general purpose lubrication, the serv- 
ice cart is a completely self-contained 
unit requiring no air supply. All equip- 
ment is hand operated and there is no 
air line to connect or electric cord to 
plug in. High pressure or volume 
greasing can be done. An oil pump dis- 
penses oil either in single shots or in a 
steady stream. 


PORTABLE ELECTRIC OVEN 


Grieve-Hendry Company, Inc., 1101 
N. Paulina Street, Chicago 22, Illinois, 
is producing a new portable industrial 
electric oven which has been found 
practicable for baking enamels, lacquer, 
wrinkles, and other finishes; for pre- 
heating molds; etc. 

Fresh air is drawn in and stale air 
driven out through specially located 
vents by means of a fan driven by a 
motor mounted on the outside of the 
unit. It is claimed that no stratification 
is possible, and that change of air and 
forced circulation is advantageous for 
any baking and dehydration process. 
Adjustable damper gives wide range of 
constant temperature. 


SAFETY KIT 


Towmotor Corporation, Cleveland 10, 
Ohio, has announced a “Safety Kit”, 
keyed to stepped-up production in in- 
dustrial plants, 

Prepared in clear, bright colors with 
large type face to emphasize their safety 
message, four interior plant signs cau- 
tion truck operators of “Blind Corners”, 
“Traffic Crossing”, “Low Head Room”, 
etc. Four brightly colored posters are 
included in the safety kit, each empha- 
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sizing in eye-catching cartoons some ele- 
ment of safe fork lift truck operation. 
In addition, a helpful Operator’s 
Guide is included for the driver of in- 
dustrial lift trucks. The convenient, 
pocket-size guide emphasizes safety pre- 
cautions and driving regulations. 


FLUID-ABRASIVE FINISHING 
MACHINE 


Jewett Manufacturing Company, 15614 
Hazel Road, Cleveland 12, Ohio, has 
announced the development of a new 
fluid-abrasive finishing machine to pro- 
vide a quicker and better method of 
finishing drawing, stamping, or forming 
dies, thus increasing the life of the die. 

The machine also provides a method 
by which all types of molds of glass, 
aluminum, zine die cast, rubber, and 
plastic can be easily and quickly 
cleaned and put into production faster. 
It prepares surfaces to resist friction 
and provides a finish to which paint or 
plating more readily adheres. Buffing 
and polishing time is reduced and prod- 
uct appearance is improved. 


ELECTRONIC RECORDER 
FOR ROTOR TEMPERATURE 
MEASURING 


Minneapolis-Honeywell Regulator 
Company, Brown Instruments Division, 
Philadelphia, Pa., has developed an 
electronic recorder for accurately and 
quickly measuring temperature of the 
rotor in large electric generators. 

The ElectroniK has been designed 
to provide a better and more economi- 
cal instrument to assist operators in 
avoiding overloads. In addition, it fur- 
nishes a 12-inch strip chart record 
which can be used as a guide for grad- 
ually cooling a generator. 

The recorder has a range of 0 to 
150°C., a limit error of 1.5°C., a dead 
zone of 0.3°C., and a pen speed of 1.4 
minutes full scale. Its range of rotor 
winding resistance is 0.1 to 4.0 ohms 
and it has a dielectric test of 1,500 volt 
rms for one minute. 


NEW LINE OF FAN NOZZLES 


Bete Fog Nozzle, Inc., Greenfield, 
Mass., has announced a new and im- 
proved line of flat spray or fan nozzles. 

More uniform coverage with less 
waste of spray is claimed for the new 
nozzles. Side jets or “horns” containing 
coarse droplets have been eliminated 
and the spray pattern made heavier in 
the center than at the edges of the fan. 

According to the manufacturer, there 
is less over-spraying due to doubling up 
of the sprays from adjacent nozzles 
with the result that the combined cov- 
erage is unusually uniform. 

The Bete “F” Series Nozzles include 
13 discs made of long wearing stainless 
steel with flow rates of %4o to 10 gpm 
and spray angles of 50° to 90°. All 
discs are interchangeable in a brass 
base and cap assembly. 


CATALOGS RECEIVED 


Precision Diamond Tool Company, 102 
South Grove Avenue, Elgin, Illinois, is 
distributing a new booklet devoted to 
its diamond tools. 

The catalog contains a‘ complete list- 
ing, by name, of manufacturers of 
grinding equipment, and the recom- 
mended diamond tools for use with 
their various models. The catalog en- 
ables anyone who knows his own grind- 
ing equipment, by name and model, to 
accurately specify correct diamond 
dressing tools. 

The different formations of diamonds 
is explained with respect to uses and 
constructive suggestions are presented 
in the proper use of diamond tools to 
assure economy and long life. Line 
drawings and numerous reference 
tables are included in the catalog. 


Surface Combustion Corporation, To- 
ledo, Ohio, has issued a new publica- 
tion on “Heat Treating”. 

Published in bulletin form periodi- 
cally, the booklet is intended to pro- 
vide up-to-date information on heat 
treating processes as applied to all 
phases of the metal working field. 
Metal melting and related metal proc- 
essing activities are also covered in the 
bulletin. 


The Atlas Mineral Products Company, 
42 Walnut Street, Mertztown, Pa., has 
announced the publication of its new 
Corrosion Proof Linings Bulletin No. 


The bulletin describes Atlas’ com- 
plete line of corrosion proof linings, in- 
cluding sheet linings, solution or dis- 
persion linings, brick sheathings, and 
miscellaneous linings. 


Libbey-Owens-Ford Glass © Company, 
Toledo, Ohio, is distributing copies of 
its new 24-page manual, “Glass for 
Construction”. 

The manual contains a description of 
qualities, list of suggested uses, and 
data for specification of L-O-F glass 
products. Liberal use has been made 
of illustrations and photos .of actual 
glass installations. 


The Buffalo Electro-Chemical Com- 
pany, Inc., Buffalo, New York, has re- 
leased a four-page data sheet on the 
“Purification of Metal Salt Solutions 
with Hydrogen Peroxide”. The article 
gives complete details on the uses of 
hydrogen peroxide in the purification 
of process solutions containing metal 
salts. 

The bulletin gives complete direc- 
tions for isolating metal salts from 
process solutions used for the follow- 
ing purposes: optical glass production 
containing lanthanum salts; electrolytic 
nickel plating; beryllium production; 
magnesium production; phosphatizing; 
and tin recovery from non-ferrous scrap. 
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GLASS PROGRESS—1950 ... 
(Continued from page 70) 


silicone-treated cloth which keeps a high protective polish 
on furniture, glass tops, and mirrors. Silicones as wa- 
ter repellents have gained momentum this past year. In 
connection with glass surfaces, they lower the surface 
conductivity and allow a more complete drainage of 
water. For instance, costly penicillin solutions are 


drained readily and completely from bottles. Also, some 
of the silicones could replace the organic base of hard 
drying enamels if properly priced. Although their pres- 
ent use is governed by high raw material cost, this in- 
teresting group of products offers many potentialities 
for additional applications in conjunction with glass. 


Researches, Scientific and Optical Glass 


Several important researches were publicized through- 
out the year concerning fundamental glass science. In 
addition to this, the American Ceramic Society developed 
an Advisory Committee for closer cooperation in funda- 
mental research with national scientific bureaus. One 
determination was made of the “splitting points” of 
highly siliceous glasses. This point is a well-marked 
discontinuity in the expansion curve below the trans- 
formation point. The splitting point temperatures in- 
creased from 240°C. for 79%SiO, to 470°C. for fused 
silica. This shift is believed to be linked with the change 
from alpha to beta cristobalite. 

In studies of the effect of an electrical field on ther- 
mal conductivity, a 4% increase was determined in a 
glass ring section 3/16-inch long with a potential of 
3000 V. d.c. across a thermal gradient of 250°C. to room 
temperature. There was no increase in thermal conduc- 
tivity for reversed polarity nor for fused quartz glass and 
the percentage increase was half as much for 96% 
silica glass as for the Pyrex composition studied. In an- 
other research, structure studies were made on borosili- 
cate and fused silica glasses by observing their infrared 
reflection spectra. The method determines actual atomic 
arrangements and is promising but not perfect. 

A formula was developed after studies on flow of gla&s 
to calculate the viscosity of a glass as a function of tem- 
perature. In other work, measures were made of the 
internal friction of glass fibers in torsional vibration in 
an attempt to relate phenomenon shown in the physical 
properties of glass in the solid state such as room tem- 
perature dimensional changes and elastic after-effects in 
loaded glass rods. It was found that the “anelasticity” 
is related to ion diffusion in the glass and an attempt was 
made to represent all properties on an acoustic spectrum 
which, it was stated, should become as important for 
solid state studies as the optical spectrum is for atomic 
and molecular structure. 

During the year, a book entitled “Physical Properties 
of Glass,” by Stanworth, was published in which all prop- 
erties were discussed and explained in the light of atomic 
structure. 

Concerning development of new glasses and processes, 
a method was reported for brazing glass to steel. Appli- 
cations were also made of sonic and ultrasonic energy 
produced by both interrupting air streams and high-fre- 
quency electrical currents. 

Several methods were developed or patented for pro- 
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Fig. 4. Field coil for Diesel-electric locomotive motor after 

application of pressure-sensitive silicone rubber coated 

glass fiber tape. The tape will double the power per 

pound ratio of electric machines. Courtesy Dow-Corning 
Corporation. 


duction of anti-reflection films by surface treatment such 
as a skeletal network of SiO, film plus voids and the 
control of thickness of evaporated layers. The reflection 
on a plate glass surface is said to be reduced to 1% of 
the untreated value in the skeletonizing process. 

In the reports of a Russian research in which glass 
was used as a cementing material for refractories, it was 
concluded that the method was probably limited to for- 
mation of fine ceramic ware. Two other investigators, 
believing that ZnO additions would reduce handling 
and mixing difficulties in the raw batch, showed that sub- 
stitutions of this material for SiO. when fluxed with 
B.O; were beneficial to additions of 10%, resulting in 
roughly one hour shorter melting time. 

Three interesting results of research at Eindhoven, 
Holland, were reported during the year.® The first was 
fritted glass, which when pulverized and reheated in car- 
bon molds into which metal pins were inserted, success- 
fully formed lamp bases. It was found to be better for 
lack of strain than if clear glass of the same composition 
was used and it was possible to anneal these forms rap- 
idly. In the second, a mica substitute was made by allow- 
ing fine glass scales, 1-5 u thick, and 1 mm.? in area, to 
settle out of an electrolyte-free water solution. A vacuum 
was applied to induce settling and also to dehydrate the 
mass formed. The small plates are held together in the 
sheet by Van der Waals’ forces. A sheet is more flexible, 
more refractory than mica, and may be formed into any 
shape required for its good dielectric properties. Third. 
a series of low melting glasses were reported which had 
great strength, low dielectric losses, a large working 
range, and were found satisfactory for sealing to metals 
for tube bases. Although no report was made of the use 
of these low melting glasses for glass solders, develop- 
ment of additional glasses of this type was reported by 
Dale and Stanworth. 

A patent was issued for the use of conducting film on 
glass cane which was used to heat the glass for welding 
to other cane. It is worthwhile to report the analytical 
methods published during the year for determining ac- 
curately trace amounts of the following colorants in 


glass: Cr,0,, CoO, NiO, CuO, Se, and SO. 
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Concerning the manufacture of optical glass, which is 
more or less sensitive to Government procurement, the 
tendency in production was for a decrease at the begin- 
ning of the year and an increase since the middle of the 
year. The general trend is for continuous and economic 
mass production and better quality and design specialties. 
Important researches in optical glass during the year in- 
clude spectral absorption and chromaticity of iron glasses 
of widely varying base composition; increased acid re- 
sistance of lead glasses containing TiO., Ta,O;, Nb.O;, 
Zr.; quantitative data on the increase of refractive in- 
dices of glasses versus time at constant temperatures 
within the annealing range; quantitative data on strain 
release: absorption and discoloration of glasses irradi- 
ated by gamma and neutron rays. A method for deter- 
mination of the elastic constants of optical glass was 
made by testing the refraction of light in blocks vibrating 
at high frequency. Monochromatic light through the vi- 
brating block was reflected in two separate concentric 
interference rings. The ratio of the radii gave Poisson 
constant directly. 

evelopment of ultraviolet and infrared phosphors 
was announced. 

Many optical devices and processes have advanced the 
science of optical glass and related fields. In addition 
to further development of platinum melting methods and 
increased development of continuous manufacture to pro- 


duce higher quality optical glasses, the following are 
available: haze penetrating and glare absorbing sunglass 
lenses now used by pilots in Korea for sharpening vision 
and eye protection; a new method of cutting quartz 
crystals for use in radio; a new multi-focal cataract lens; 
improved techniques for making echelles and gradings 
for spectrographs; radiation detecting glasses. An im- 
provement was made in the design of interference filters 
—monochromatic and wedges which involved the evap- 
oration of alternating metal and dielectric layers on the 
glass. Development was made of large glass disks for 
wind tunnels and aerial lenses. 

The luminosity of optical instruments was found to be 
greatly increased by evaporating on the optics, alkali 
fluorides at high temperatures in vacuum. A new optical 
tooling device was developed in which an optical lever 
system was used for accurate alignment of jigs and fix- 
tures for precision mass production machining. 
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HEAT PROBLEMS ... 
(Continued from page 76) 


and will serve to compensate fluctuations in rate of pro- 
duction. A thin wall, on the other hand, requires high 
rates of production. It will reach a higher temperature 
but cannot store as much heat, and is therefore dependent 
on constant length of cycle, so that it is less desirable in 
manual operation. We always have the alternative of 
thick wall and low air velocity or thin wall and high air 
velocity. Either will tend to cool the blank, whereas we 
have hot blanks if the wall is thin and the air velocity 
low, or if insulating cooling channels and thick walls are 
used. Heat conduction can also be controlled by means 
of inserts in the molds. The use of cooling fins, as in 
engine cylinders, to intensify cooling effect has also 
been introduced in some instances. The distribution of 
wall thickness of a mold must be adapted to the required 
heat removal at various points on the desired shape. The 
ideal mold, with high inside temperature and high heat 
capacity. is unfortunately impossible. The problem of 
wall thickness may be summarized as follows: 
Thick wall: high reliability due to uniformity of 

temperature, 

mold can get too cold if not carefully 

handled, 

consequences of insufficient cooling are 

mitigated. 

Thin wall: easy to obtain high inside temperatures, 

rapid heating, 

cooling system requires careful ar- 

rangement because of danger of in- 

jurious effects, 

low coolant consumption, 

highly mechanized operation essential. 
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(f) Incrustation of Inner Wall. The rate of heat 
transfer between the glass and mold is quite decisively 
affected by lubricant residues deposited on the wall. 
Minimum lubrication and uniform distribution of lubri- 
cant film are desirable. Diffusion of graphite into the 
material of the mold after prolonged use may also be of 
some effect. 


(g) Materials for Molds. Thermodynamically, a 
mold material should have the highest possible tem- 
perature conductivity, i.e., high coefficient of conduction, 
low specific heat, and low specific weight. In addition, 
a maximum resistance to oxidation is desirable to avoid 
interference with heat transfer between glass and mold. 
The two chief requirements of high mold temperatures 
and rapid heat removal cannot both be adequately met by 
the materials in use today. 


(h) Means of Control. For a given mold and ca- 
pacity, the mold temperature and heat transfer may be 
controlled by increasing or decreasing air velocity by 
boring holes through the wall, or by externally heating 
the mold. The numerous and contradictory considera- 
tions involved in the design of a mold are summarized 
in Table 2. 

Finally, as a practical example. we shall critically 
examine some older types of molds used in bottlemak- 
ing. The principal dimensions of the molds are assem- 
bled in Table 3, with eight roughing and eight finishing 
molds in each case, for 0.5- to 1.0-liter bottles. In 
comparing the various molds, we first note that the prin- 
cipal dimensions do not correlate with the size of the 
bottle, but are rather random in distribution. Evidently 
the dimensions were determined more or less haphaz- 
ardly from time to time. The thermodynamically critical 
wall thickness is 43 to 62 mm in the roughing molds, 
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averaging 46.7 mm, and 39 to 46 mm in the finishing 
molds, averaging 43.3. The weight of the molds, on the 
other hand, as a ratio to the weight of the glass, varies 
with the size of the bottle. The ratios of the surfaces 
which determine the processes of cooling and heat stor- 
age are as follows: 





Ratio Finishing molds 


Roughing molds 
Liters: 0.5 0.7 1.0 Av. 0.7 1.0 Av. 





Surface area of glass 





4.33 3.96 4.14 


Surface area—casing 


Surface area—glass plus 
faces of mold seams 





3.04 
Surface area of glass. 





With a few exceptions, the specific mold areas de- 
crease with increasing weight of glass. The differences 
in the ratios for roughing and finishing molds are con- 
siderable. To summarize, there is no evident rationale 
in the selection of these dimensions. The wall thick- 
nesses would seem excessive for purposes of heat stor- 
age, so that especially at low speeds, the operating tem- 
peratures of the molds might be too low. The molds in 
this example do not by any means represent a high stand- 
ard, and there is surely much room for improvement in 
quality of products and output. (These older types of 
molds were taken as an example in order to illustrate the 
points previously made, and to show the degree to which 
we frequently fall short of any advanced “scientific” 
standards of mold design.) 


(The author wishes to express his appreciation to Dr. 
Hanns Bauer, Superintendent of the Heilbrom glass. 
works, for permission to publish these plant observa- 
tions. ) 
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use the better “bait” 
“GLASS COLORS by PEMCO” 


What makes Glass Colors by Pemco so superior? 
Certainly not just “words!” Indeed not! Service 
is one reason . . . service, by thoroughly experi- 


enced color speciali ontrol is another factor 
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DEIBLE GLASS COMPANY 
ESTABLISHED ON WEST COAST 


The Deible Glass Container Company has been estab- 
lished in Los Angeles by R. A. Deible, formerly Vice 
President and General Manager of Metro Glass Bottle 
Company. 

The firm will represent Knox Glass Associates on the 
West Coast, with offices at 724 Clover Street, Los Angeles. 


G-E NAMES STAFF OF 
NEWLY FORMED CHEMISTRY DIVISION 


Dr. A. L. Marshall has been appointed Manager and 
Anthony J. Nerad Assistant Manager of the newly 
formed Chemistry Divisions of the General Electric Re- 
search Laboratory, according to an announcement by 
Dr. C. G. Suits, Vice-President and Director of Research. 
Dr. Arthur E. Newkirk has been named assistant to the 
manager. 

The new group consists of five divisions. Four of 
these, devoted to organic chemistry, physical chemistry, 
analytical chemistry, and chemical process engineering, 
were formerly combined in a single chemistry division. 
In addition, the Mechanical Investigations Division, 
which has been working on closely allied problems, is 
now included in the new grouping. 


@ Wheelco Instrument Company has announced the ap- 
pointment of Ansell & Goda as their district agency for 
the territory including District of Columbia, Virginia, 
and part of Maryland. The agency is located at 3432 
Connecticut Avenue N.W., Washington 8, D. C. 


Py Glass ... 
for Quality STEMWARE 


SOLVAY 


G.B.B.A. LATEST 
GLASS BOTTLE PROMOTION 


The Glass Bottle Blowers Association, AFL, is giving 
away copies of a pocket size record book which has 
twenty pages on which can be recorded bowling scores 
for 120 games. The book also has a place for the date 
and series total, as well as the series average, the season 
total, and the grand average on every page. 

The four covers of the book promote the Glass Bottle 
Blowers Union campaign to increase sales of beer, milk, 
and other products in union-made glass bottles. The 
book points out that beer tastes better in: glass bottles 
because glass protects the flavor better. It also boosts 
the buying of beer in the no deposit “one-way” bottles 
which cost less than cans. 

For a free copy of the book, you can send a stamped, 
self-addressed envelope to Glass Bottle Blowers Associa- 
tion, 12 South 12th Street, Philadelphia 7, Pa. 


PENNSALT PRESIDENT ESTABLISHES 
SCHOLARSHIP 


Employees of the Pennsylvania Salt Manufacturing Con.- 
pany have been informed that their sons and daughters 
are eligible to compete for a $300-a-year college scholai- 
ship provided by George B. Beitzel, President of the firm. 

One scholarship will be awarded each year, beginnin: 
with 1951, to the high-school graduate of that year se- 
lected as winner of the competition by a board of inde- 
pendent judges. Winners will be selected on the basis 
of general aptitude and scoring on College Board En- 
trance Examinations. 


POTASSIUM CARBONATE 


Dustless Calcined 
Potassium Carbonate 
99-100% K.CO, 


Granular Hydrated 
Potassium Carbonate 
83-85% K.CO, 


Always specify Solvay Potassium Carbonate for Fine Optical Goods 
Fluorescent Tubes * Stemware * Laboratory Glassware 


SOLVAY 


SALES 


DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 





Boston - Charlotte - 


New Orleans - 





BRANCH SALES OFFICES: 
Chicago - 
New York - 





Cincinnati - 
Philadelphia - 


Cleveland - 
Pittsburgh - 


Detroit - 
St. Louis - 


Houston 
Syracuse 
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* Continuous Glass Annealing 
Lehrs for Every Kind of Glass 














*% Continuous Convexing 
and Bending Furnaces 


* Continuous Decorating or Reannealing Lehrs 


%*& Continuous Conveyor Type 
Pottery Decorating Kilns 


* Special Processing Furnaces 
* Mould Heating Ovens 
%* Recuperative Glass Melting Tanks 


Yi 


Consulting Engineering 
Service on All Heating 
Operations 


ORPORATION 
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BAUSCH & LOMB ADDS 
TO RESEARCH STAFF 
Dr. Joseph Raymond Hensler, a graduate from Pennsy]- 
vania State College, has joined the Glass and Inorganic 
Chemistry Section of the Chemical Research Laboratory. 
He will be engaged in research on the surface chemis- 
try of glasses, crystals, and metals, as a background to 
glass processing problems. 


WILLIAM S. LOWE NEW 
PRESIDENT OF A. P. GREEN COMPANY 
William S. Lowe, Executive Vice President of the A. P. 
Green Fire Brick Company since August 1949, has been 
elected President of that company. Mr. Lowe succeeds 
Robert S. Green, son of the founder, who recently re- 
signed. Mr. Green will continue as a member of the 
Board of Directors, and is currently doing research and 

development work at Battelle Memorial Institute. 

Mr. Lowe graduated from South Dakota State College 
in 1931 with a B.S. in electrical engineering. He con- 
tinued there for two years in graduate work and served 
as an instructor in mechanical engineering and athletic 
coach. From 1934 to 1942 he was with General Electric 
Company, serving in various capacities up to division su- 
perintendent at their Bridgeport, Conn., plant. 

From 1942 to 1944, Mr. Lowe served as Assistant to 
the Vice President of Manufacturing of SKF Industries, 
Inc. He later served as Chairman of the Board and Presi- 
dent of the Winsted Hardware Manufacturing Company; 
Chairman of the executive committee, Director and Treas- 





urer of the American Transformer Company; and was 
Vice President of the Waring Products Corporation. 


GOVERNMENT ACTS TO STOP COMMUNIST 
DUMPING OF GLASSWARE IN U. S. 


A carefully-conceived plan of a Russian satellite na- 
tion to obtain American dollars to buy war machinery 
and war material to carry on Red war efforts has been 
blocked by the United States Treasury Department, it 
has been revealed by the American Glassware Association 
which uncovered the plan several months ago. 

Specifically, the U. S. Treasury Department has or- 
dered a list of handmade glassware items imported from 
Czechoslovakia placed under bond while the U. S. Cus- 
toms Bureau investigates charges that Communist-con- 
trolled Czechoslovakia is violating a 30-year-old law tha! 
prohibits dumping of merchandise on the American mar- 
ket. 

The special bond ordered by the Treasury must be 
posted by importers before any of the glassware items 
covered by the order are permitted to be released from 
Customs. Special high duties will be imposed on the 
glassware, if it is found that the Anti-Dumping Act of 
1921 has been violated. This will have the effect of rais- 
ing the retail price of the foreign glassware to the level! 
of that of American handmade goods. 

The bond that will be required is one and one-half 
times the assessed value of the merchandise, plus all cus- 
toms duties. This is a severe handicap to importers 
handling Czechoslovakian ware because if later on dump- 
ing tactics by the Czechs are proven, the importer will 
have to pay an increased duty and any other penalties. 








E Cleaner Glare, 
Lou Maintenance 


uit CRYSTALITE fForehearths 


REMMEY CRYSTALITE (mullite-bonded mullite) is produced in 
all shapes necessary to make up the forehearth assembly. Burner 
blocks, cover blocks, channels, spouts, tubes, plungers and orifice 
rings are built to meet specified requirements. These CRYSTALITE 
parts mean better, more efficient production by offering: 





% Accuracy in formation to eliminate time-wasting adjustments. 

% High refractoriness and erosion resistance for longer life, 
fewer replacement shutdowns and cleaner glass. 

% Rigid control through each production phase for uniform 
quality and dimension accuracy. 


Get Premium Performance Without Premium Price... 
by using REMMEY CRYSTALITE parts for your forehearth. 





RICHARD C. REMMEY SON CoO. 


Philadelphia 37 2 Pennsylvania 
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GLASS AND GLASSWARE EXHIBIT 
AT BRITISH INDUSTRIES FAIR 


The full range of British glass and glassware, products 
of the leading British manufacturers in the field, will be 
displayed at the 1951 British Industries Fair. 

To be staged in London and Birmingham, England, 
from April 30 to May 11, the annual trade show will 
embrace more than 1,000,000 square feet of exhibits, 
with glass and glassware displayed in a series of exhibits 
at London’s Earls Court. 

The range of glassware will include high quality, low- 
priced articles for the home; the latest achievements in 
optical glass and equipment for scientific use; lead crys- 
tal ware; toughened, specially annealed glassware for a 
variety of uses; heat resistant glass; bottles and con- 
tainers; glassware for restaurant use; photographic mir- 
rors and lenses; automotive glass, and many others. 


FOREIGN GLASS NEWS* 


The German glass industry has increased both produc- 
tion and capacity, compared to 1936. 

In the Western zones are 109 (1936: 69) factories 
with a capacity of 998,000 tons (1936: 888,000 tons) 
(plus 14.5 per cent), the capacity being used to 76.5 
per cent (1936: 51.5 per cent). 

The glass industry believes in further expansion inde- 
pendent of exportation since West Germany uses only 
one-fifth of containers per head of population as United 
States. 

The increase in factories was, in part, caused by the 





*Condensed from several economic notes in Glastech. Ber. 1950. 








immigration of experts from the Sudeten area, especially 
in the Haida and Gablona specialty fields. The reorgani- 
zation of these expert forces in Germany is not consid- 
ered well coordinated and has led to much duplication 
of effort. Two hundred small enterprises were also 
founded, mostly financed by local government. There- 
fore, the increase in capacity is not entirely a favorable 
development. 

The production of the German glass industry, Jan- 
uary-March, 1950, was 106,000,000 DM (34, window and 
plate—56, containers, etc—3, apparatus, etc.—13, re- 
fined). 40,000 people were employed. 

The Austrian production volume was 350,000,000 
sch. (about 25,000,000 dollars). At the beginning of 
1950, 10,000 people were employed. 

Austria covers most of its fiber glass demand. 

The glass industry in Yugoslavia is expected to become 
one of the major industries of the country. In 1951, a 
production of 50 million sq. ft. of flat glass and 30,000 
tons of container glass was predicted. 

Denmark is expected to produce its own demand in 
glass shortly. 


1951 A.G.A. INDUSTRIAL GAS SCHOOL 
The 1951 Industrial Gas School of the American Gas 
Association will be held at the Hotel William Penn, May 
14 through 18. 

Since the last school was held two years ago, natural 
gas has been made more widely available for industrial 
processing through the extension of natural gas pipe lines 
and gas fuel is in increasing demand for defense produc- 
tion. 
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Anhydrous and Technical 


borax offers bag or bulk carloads to the Ceramic 


Industry. Stauffer’s Borax is dependable and 
trouble-free. 
TYPICAL ANALYSIS ANHYDROUS TECHNICAL 
(Na,B,O,) (Na,.B,O,10H,O) 
Sodium Borate 00.00.0000... 99.26 to 99.50Y, ................ 100.3 to 103.0%, 
| * Se 68.00 to 68.899, 00.0... 36.75 to 37.74%, 
Chlorides as NaCl................ O.10to 0.16% 00... 0.04to 0.08%, 
_ + ¥ Sirsa 30 to 35 Ppm ................ 2to 8 Ppm 
Arsenic as As.O.................0 20 to 40 Ppm ................ 3to 8 Ppm 
Sulphates as Na.SQ,............ ODIO CAF neececncse... nil 


autter today = 


STAUFFER CHEMICAL COMPANY 


original producers of anhydrous 
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AUTOMATIC GLASS 
TUBING, CUTTING MA- 
CHINE — VERTICAL TYPE 


For Soft Glass, Chill Cut 


8 heads; index- 
ing. Dual mo- 


You can't buy stock equip- 
ment at Kahle. We solve 
specific problems and do Single or (ill.) 
a better job—because we double 
do nothing else but cus- 
tom machine designing 
and building. Whatever 
your glass manufacturing 
or finishing need, Kahle 
can give you the sound 
experience and foresight 
that has helped others op- 
erate more efficiently! 


tor drive; vari- 


able speed. 


cut-off 
stations. Cuts 
variety of di- 

Pameters, 
lengths. Ca- 
pacity: 1,000- 
3,000 pcs. per 
hour. 


: We're Specialists in equipment that cuts costs, increases 
<= production, assures uniformity in the manufacture of: ampules @ 
2 cathode ray tubes @ standard, miniature, sub-miniature radio 
: tubes @ sub-miniature tubes @ fluorescent lamps @ incandescent 
* lamps @ photocells @ x-ray tubes @ glass products. 


Consult Kahle! There’s no obligation. 
Write for our complete, new catalog today! 


1308 Seventh Street 
North Bergen, New Jersey, U.S. A. 
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The answer to processing problems 


Because of their open-mesh construction, Wissco Metal Processing 
Belts provide the advantages of complete heat circulation, low 
thermal capacity and limited surface contact in the annealing and 
decorating of glass and ceramic ware. 

Every Wissco Belt is custom-engineered for its particular job 
—fabricated of special alloys to operate efficiently and dependably 
at temperatures up to 2100°F. 

Send for our illustrated booklet showing numerous types 
and advantages of Wissco Processing Belts. 


WISSCO PROCESSING BELTS 


A PRODUCT OF WICKWIRE SPENCER STEEL DIVISION OF THE COLORADO FUEL & IRON CORPORATION 
Sales Office and Plant—56 Sterling Street, Clinton, Massachusetts 
Executive Office—S00 Fifth Avenue, New York 18, New York 
Sales Offices—Atlanta «Boston Buffalo * Chicago » Denver * Detrait » New York * Philadelphia 
Pacific Coast—The California Wire Cloth Corporation, Oakland 6, California 


THE VITREOUS STATE... 
(Continued from page 78) 


haps restrict the field to be explained; but in all that 
has been said above we have tacitly implied that struc- 
tural re-arrangements are slow, even in the molten state 
at high temperatures, but none the less sufficiently rapid 
at low temperatures to permit some re-arrangement giving 
observable effects after working up the product. These 
two aspects of the hypothesis are sufficiently contrary to 
current thinking that they cannot be accepted quietly and 
without proof. They look like a risky extrapolation of 
what has been established scientifically in a much more 
restricted range of temperatures. 

Section III of the paper will therefore be devoted t 
seeking experimental proof, or at least some sort of indi- 
cation, that may confirm these hypotheses. 


CORNING OPENS NEW GLASS BULB PLANT 
Nearly 100 representatives of leading television tube 
manufacturers were guests of Corning Glass Works at the 
recent formal opening of the company’s new television 
glass bulb plant in Albion, Michigan. 

The new plant marks the latest step in Corning’s plan' 
expansion program for the television industry. The plani 
is 1,052 feet in length and has a floor area of 346,006 
square feet. Natural gas supplies fuel to the two con 
tinuous type melting units and there are standby propane 
and oil systems for emergency use. Glass forming ma 
chinery and finishing equipment is of the most modern 
and a result of Corning’s research and Soeeapentet, 


ROUND CONTAINER FINISHES 


id 
ati. 


@ This model CF finish sizing machine is especially de- 
signed for high speed, precision glass container manu- 
facture. Gives better quality ware at a fast, efficient 
operation speed. 


Write today for Bulletin CF 51 


STEWART-GLAPAT CORPORATION 


ZANESVILLE, OHIO 


FIRE POLISHERS ° CONTAINER FINISHERS ° 
BURN-UFFS ° THE UNIVERSAL LOADER ° 
ADJUSTOVEYORS ° GLASS CONVEYORS 
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RESEARCH DIGEST... 
(Continued from page 83) 


ers who compared the two halves of each bottle and 
stated which, if any, had the poorer surface. This direct 
comparison of two halves of the same bottle is generally 
much easier to make than between the surface finish of 
bottles from different molds. The observers agreed that 
initially the glass in contact with the “liquid-honed” sur- 
face could be detected as being very slightly rougher 
than the other surface, but after a few hours this differ- 
ence vanished. The difference was detectable, but cer- 
tainly it was not obvious, and ordinary examination did 
not reveal it. 

In a subsequent test, some of the blank and blow molds 
used on a Lynch 10 machine were cleaned by the vapor 
last process, the others being cleaned by the usual 
methods. Sample bottles were collected from all molds 
cver a period of several days, at first every hour and 
‘ater every eight hours. It was impossible to differentiate 
| y visual examination between the surfaces of containers 
:iade in the several molds. 

After cleaning molds several times by the vapor blast 
rethod, a slightly hazy surface results on the glassware. 
After the next cleaning, a light polish with fine emery 
cloth enables the original surface finish on the glassware 
io be obtained again. 


¢ Laclede-Christy Company has announced the appoint- 
ment of C. A. Gordon as a representative in Buffalo, New 














POLARISCOPES 
for 


Qualitative Observation 


POLARIMETERS 
for 


Quantitative Measurement 


POLARIZING INSTRUMENT CO., Inc. 
273 N. Bedford Road 
Mt. Kisco, N. Y. 








INDUSTRIAL 
OIL ano GAS BURNING 
EQUIPMENT 


NATIONAL AIROIL 
BURNER COMPANY, INC. 


1255 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas 
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The New Danner 


GLASS TUBE DRAWING MACHINE 


For Use With 


Continuous Tanks or Day Tanks 


DANNER SPECIAL GLASS MACHINERY 
553 Mt. Vernon Rd. Newark, Ohio 
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Design, Erection 
and Operation 
of 
Manufacturing Plants 
and 
Furnaces 
for 
All Types 
of 


GLASS WARE 


AMSLER MORTON 


CcORBPORBATION 


CHAMBER OF COMMERCE BUILDING, PITTSBURGH 13, PA. 











